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Electricity helps with the harvest 
in Huntingdonshire 








GRAIN DRYING consists basically of passing air 
through the mass of grain to extract the moisture 
and carry it away to atmosphere. It is only ne- 
cessary to warm the air, then pass it through the 
grain to increase its moisture-carrying capacity. 

Electric grain-drying does just that. Further, it 
avoids the risk of overheating and ensures that 
the grain dries evenly. Electrical equipment also 
saves space, and is inexpensive to put in and run. 
There are electric grain-driers for any size of 
farm; they will dry grair. in bulk or in batches. 
And you can have equipment to dry grass as well 
as grain. 

Consult your Electricity Board for details of 
how electricity can help with your grain-drying 
problems. 
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You can obtain your copies of the E.D.A. 
leaflets and the Farm Electrification Handbook 
(No. §) ongrain-drying free from your Electricity 
Board or by writing to: 


ELECTRICAL DEVELOPMENT ASSOCIATION 
(AR/R), 2 Savoy Hill, London, W.C.2. 
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2,500 PIGS 
CAN’T 
BE WRONG! 


Of course we all like to hear of the results the really 
expert pigman obtains from the use of the high grade 
Silcock S3P foods. They act as the yardstick by which 
the performances of others may be measured. 


It is also useful to know about the figures produced by 
less experienced feeders, or by those who are blessed 
neither with the best of stock nor with the best of 
buildings, since these are the men who market most 
of our pigmeat. 


We have therefore been examining the results shown 


in the feeding of nearly 2,500 pigs kept under varying 
conditions by customers in many different parts of the 
country. These are no isolated or exceptional results 
but the average of a very large number of trials, and the 
figures quoted below show that Silcock S3P foods are 
indeed outstanding. 


Number of pigs in analysis: 2,437 
Average liveweight: 134 Ib. 
Average liveweight gain: 90.6 Ib. 
Conversion figure: 2.66 
Cost per Ib. liveweight gain: 10.1d. 


SILCOCKS 


R. Silcock & Sons Ltd. Stanley Hall, Liverpool 3 


PROFITABLE PIS PROOUCTION 


PLAN 


Please mention AGRICULTURE when corresponding with Advertisers 
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The Pregnant Sow 


THE more strong, healthy pigs reared per sow per litter, the lower the cost per 
pig. Care of the sow during pregnancy has an important part to play. While 
suckling her previous litter the sow will have lost weight and may be in rather 
poor condition. This can soon be remedied by good feeding. Up to 6-8 Ib 
of a properly balanced ration may be necessary for a few weeks. As soon as 
she ts fit again, 4-5 lb of meal a day is sufficient. She should never be overfat. 

In-pig sows are best kept outside. Exercise is vital. They do not mind mud 
and wet conditions, provided they have a good shelter and a dry bed. But 
don’t use the same small piece of land year after year. 

When pregnant sows are run in groups a smaller or weaker individual 
generally fails to get a fair share of the food. The use of individual sow 
feeders overcomes this trouble. The alternative is to feed nuts spread on the 
ground. 

About ten days before farrowing the sow should be put in a thoroughly 
cleaned and disinfected farrowing pen. A draught-free pen, kept at a tempera- 
ture of 65 F, should be the aim. Daily exercise is essential. An ample supply 
of clean dry straw will enable her to build a ‘nest’. 

During the last week of pregnancy half the meal ration should be replaced 
by 3 lb of bran. Overfeeding during this period is often the cause of udder 
troubles. Painful udders mean uncomfortable and restless sows who may 
overlay or tread on their offspring. 
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Between 


Tyne and Tweed 


The pattern of Northumbrian farming 


J oO h n J u d son described by three examples 





CHARACTERISTICALLY the Northumberland farmer has a large farm, mostly 
in grass and devoted to the rearing or fattening of cattle and sheep. Its sub- 
stantial stone-built, slate-roofed steading is an indication both of the rigours 
of the winter climate and the rocky nature of some of the terrain. 

This is not, of course, the whole truth. In the south-west of the county there 
are any number of small milk producers getting a scanty living on fifty acres 
or so of high-lying, moderately drained and relatively poor land. On the flat. 
eastern coastal plain it is possible to find farms with three-quarters of the land 
in corn each year. And there are hill farms where the buildings amount to 
little more than a hayshed and a kennel for the shepherd's dogs. 

Nevertheless, it 1s true that almost nine in every ten acres are in grass; that, 
as the fourth largest county in England and Wales, it has more rough grazing 
than any other and ranks second in sheep numbers: that the average size 
of farm is only slightly less than 300 acres: and that only one in four of its 
farmers are milk producers. 

Most of the county lies between the Tyne and the Tweed. Half-way between 
the two, the river Coquet flows eastwards to enter the North Sea at Amble. 
and this is as good a place as any to take a farming cross-section. 


On the hill 

The Coquet rises in the Cheviot Hills, and in fact hill sheep farming 
predominates right down the western half of the county. High up in 
Coquetdale is the farm of Barrowburn, farmed for the last thirty years by 
Mr. G. Murray. Six miles to the north-east is the granite mass of the Cheviot 
itself, rising to 2,600 feet. Of the 900 acres, a meagre 33 are available as hay 
ground; the remainder is rough grazing which rises steeply from 800 feet in 
the valleys of the Coquet, the Barrow Burn and the Usway Burn to 1,400 feet. 

Farmed in two hirsels, Barrowburn and Lounges Knowe, on either side 
of the Barrow Burn, the farm carries a Border Cheviot stock of some 560 
ewes and gimmers and 140 ewe hoggs. Cattle are almost negligible, totalling 
12 in all, and comprising a milk cow, three or four beef cows, stirks and calves. 
Locally the Cheviot foothills are considered ‘too hard for cattle’. And in fact, 
although the annual rainfall is about 50 inches, the thin soils, steep slopes and 
grassy swards easily drought. Ironically, summer showers sweeping through 
the valley often make the winning of hay a difficult matter too, and in most 
years there is sufficient only for the sheep in periods of snow. 
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Cheviot country in the upper reaches of the Coquet 


The flock is pure bred, the only replacement stock bought being one ‘shed’ 
tup each year. Normally he is used for two years on one hirsel, mated to 
selected ewes, and selected sons are used as shearlings on the other hirsel. 
Ewes are drafted out at five or six years of age. Pining is particularly trouble- 
some, necessitating the dosing of lambs in June and of the ewes two or even 
three times in the year. 

Barrowburn sheep stock is not typical of the Northumbrian hills in that 
the Scottish Blackface outnumbers the Cheviot by about six or seven to one. 
Again the emphasis on cattle naturally varies according to the nature of the 
ground, and some hill farms do carry breeding herds of beef cows. Never- 
theless Barrowburn typifies the kind of farming practised over a broad section 
of the county, a type of farming which is particularly inflexible, highly 
susceptible to weather and price fluctuations; brings no big financial rewards: 
but nevertheless seems to be especially conducive to the development of what 
the Americans describe as ‘gumption and guts’. 


Marginal 

Half-way between Barrowburn and the sea, near where the Forest Burn joins 
the Coquet at Pauperhaugh, is Lee Farm, farmed by Mr. J. Aynsley. Except 
for a limited area in the extreme north of the county, where the hills fall 
steeply to beet and barley land, the change from hill sheep farming in the 
west, to the lowland fattening pastures of the east, is a gradual one. This 
in-between or ‘marginal’ area is extensive and devoted to the rearing of store 
cattle and sheep. 

Mr. Aynsley’s farm, for example, carries a suckler herd of 150 cows and a 
flock of 700 Border Cheviot ewes and gimmers. Of the 1,000 acres, 650 are 
rough grazing and 290 permanent grass. Sixty acres are worked on a four- 
course rotation to provide 30 acres of oats and barley, 15 of swedes and turnips 
and 15 of one-year ley, the whole of the produce being used on the farm. 
The elevation here is 500-700 feet: a good deal of the land is undrained, 
although the proportion is probably less than for many farms of this kind. 
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Cows and calves on The Lee, Longframlington 


Except for some of the higher parts of the farm where limestone comes very 
near the surface, the soil is fairly heavy and overlies clay. 

The gimmers and young ewes are kept on the hill and bred pure. They then 
come further down to breed Half-bred lambs (Border Leicester ~ Cheviot). 
for which the farm has a high reputation. The wether lambs are sold as stores 
in the autumn. Half the ewe lambs are marketed as lambs, and the remainder 

the twins and younger lambs—kept over and sold as gimmers the following 
year. 

Mr. Aynsley, like many more, is a great believer in the Irish cross cow as a 
good-wearing animal, a good milker, and a good mother. Two-thirds of his 
cows are cross Angus and one-third cross Hereford; all are mated to Angus 
bulls. Female replacements are bought as in-calf heifers in the autumn and 
culling is done quite severely immediately after weaning time. The whole 
herd is wintered out in various groups, and Mr. Aynsley believes in feeding 
them well. Hay feeding, at the rate of 14-20 Ib per head daily, according to the 
weather, starts about the beginning of December. Three weeks after calving, 
which begins in early February, swedes are added to the ration and are fed 
until early May, when grass is becoming available. 

Stimulated by the Hill Cow Subsidy, beef herds on this kind of land 
have increased in size over the last few years. More and more calves are 
being sold at weaning rather than as stores the following year. so enabling 
more cows to be kept and bringing calving dates earlier. And the quality of 
bulls and replacement heifers has noticeably improved. 


Lowland feeding 


Eastwards again, down to sea level and a 400-acre feeding farm near the 
Coquet mouth. Thirty to forty acres of grain are grown for sale, but the 
emphasis is still on grass and stock. Here, on the fertile coastal plain of 
boulder clay soils, sheep take second place to fattening cattle. Whereas the 
hill man is cagey about keeping too many cattle (in the interests of his sheep). 
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the lowland feeder knows that, with too many sheep around, his cattle will 
not ‘do’. On this particular farm 100 cattle are fattened inside over the winter, 
and 200 is about the average summer stocking. With a ewe flock of 200 and a 
hay acreage of 80-90, this approximates to a stocking rate of one beast and 
one ewe and lambs per acre of pasture. 

Contrary to present trends, the market for which this farm caters. still 
looks for the 12 cwt bullock and the 60-70 Ib hogg. 

Big Irish steers, Angus and Hereford crosses, and an occasional ‘wagon’ 
of home-bred Friesians, are bought in as stores at £70-73 a piece. Cattle 
outwintered on hay and turnips are brought on to be the first off grass in May. 
Buying starts at the same time, to keep pace with grass growth, and from about 
the end of May onwards 10-12 fat cattle are sold each week. 

The selling of fat lambs (out of cross Suffolk and Half-bred ewes by Suffolk 
and Hampshire rams) begins early in June, these being the progeny of the 
older ewes which lamb down in February. Some 200 are sold fat off the grass. 
The remainder, about 150, together with 200 purchased stores, are sold fat 
off turnips throughout the winter. 


Arable 

This then is a quick sketch of Northumbrian farming in cross-section: 
hill, marginal, and lowland farming: from heather and nardus down to 
ryegrass and wild white; from sheep only, to sheep with cattle, to cattle with 
sheep: from pure-bred hill breeds of ewe, to the production of half-bred 
breeding stock, to fat lamb production; the pattern of farming, the breeds and 
the crosses skillfully adjusted to climate, topography and soil. 

Now for a brief look at just one of the types of farming outside the general 
pattern. 

In the fertile valley of the Tweed is a highly mechanized arable type of 


farming with the emphasis on barley and cash roots. Take for example the 
1.400 acre farm of Grindon, farmed by Mr. John Barr. Apart from 90 acres 


Irish bullocks on a fattening pasture near the coast 





of permanent grass, the whole farm is in an eight-course arable rotation 
of 3-year ley, corn, corn, roots, corn, corn. Except for one field of oats 
(30-40 acres), all 650 acres of grain is Ymer or Beorna barley for the malting 
trade. (Curiously enough Proctor does not suit this area.) Half the rootbreak, 
about 70 acres, is devoted to sugar beet and potatoes, the remainder to fodder 
roots. The labour force comprises 13 regular workers, plus 3 or 4 casuals, 
and the machinery includes four 8 ft 6 in. combines. 

Even on this farm, cattle and sheep are important items. Five hundred 
Half-bred ewes are kept. as well as 200 ewe hoggs. In addition to lambs sold 
fat off grass, 800 are fattened on roots. The cattle stock consists entirely of 
suckled steer calves, bought in October. wintered inside from the beginning 
of December on hay, 30 lb swedes and 3-5 Ib meal, and sold fat off the grass 
from July onwards at weights of 8}~-9 cwt. 


Mr. John R. Judson, B.Sc., N.D.A., N.D.D., has been County Advisory Officer in Northum- 
berland for the past nine years. 


Disposal of 


Farm Effluent 


J a M c G rath The new legislation designed to restrict the 


pollution of streams from farms is a matter of 


R. E. Howse importance to all farmers and landowners 





IN the June 1961 issue of Agriculture, Mr. Ford outlined the legislation which 
was then before Parliament designed to assist the authorities in reducing 
pollution in our rivers. The Rivers (Prevention of Pollution) Act of 1961, 
which has since become law, he explained, will require all farmers to notify 
the appropriate River Board of any discharge of effluent into an open 
watercourse within a time limit still to be announced. The Boards are 
empowered either to require that the discharge be discontinued, or permit its 
continuing only subject to conditions. It is still too early to assess the full 
effects of this statute on the farming community, but there are indications 
already that in some areas it may result in a revolution in farm drainage 
systems as sweeping as the effect on milk buildings of the Milk and Dairies 
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Regulations. Let us examine the probable effects of the requirements by 
River Boards and suggest some methods by which these requirements can be 
met. 

Farmers rarely think about their drainage systems if they give no trouble, 
and the use of words like ‘noxious or polluting matter’, and ‘discharge into 
streams’ may induce a feeling that this 1s someone else’s problem. A closer 
look at what these words really mean will show that the effect of the legislation 
is a matter of the most urgent concern to landowners and farmers. Noxious 
or polluting matter in this context will include almost all the water discharged 
from the farm homestead, except rainwater where this is separate from other 
effluent. As well as the more obvious types of effluent. such as water polluted 
with urine and seepage from silage, this description will include the washings 
from cowsheds, parlours and dairies and rainwater flowing from cattle- 
feeding courts and collecting yards. A stream for the purpose of the Act 
includes any farm ditch—-however small—which finds its way ultimately to a 
river. It can be seen, therefore, that the dairy farmer whose premises have a 
drainage system by which rainwater and washing water is discharged into a 
farm ditch after passing through tanks of one sort or another will require 
to ‘register’ this discharge to the appropriate River Board within the period to 
be specified under the Act. 


River Boards and you 

Registration may, after all, be just another form to be filled in, but what 
action is likely to follow? The action taken by River Boards will almost 
certainly vary from place to place. It seems, however, that as a condition of 
agreeing to allow a discharge to continue most Boards will require treatment 
to reduce the degree of pollution to a very low level indeed. On the great 
majority of farms the high cost of treatment to obtain the required level of 
purity would be quite uneconomic — particularly as normal treatment plants 
are rarely adequate to deal with farm effluent. This will leave the farmer with 
the task of disposing of the greater part of the water coming from his yards 
and buildings in some other way. This is bound to present difficulties and 
involve capital expenditure, but one approach Is suggested later. 

It is clear that the changes will be gradual and, with the exception of a 
few pressing cases, there will be time to consider the problem. Notification of 
the position to the River Board cannot be delayed, but action on the 
individual registrations by the Board will take considerable time. In the first 
place, this Act is designed primarily to deal with the effluent from factories 
and industrial establishments, and the greater part of the Board’s resources is 
likely to be taken up in dealing with this type of pollution, Registrations by 
farmers are likely to be made in considerable numbers, and action by the 
Board on these registrations seems likely to be spread over many years. 
It is probable that discharges which are giving cause for immediate complaint, 
either from other farmers or from urban communities, and new schemes of 
drainage are likely to be dealt with first. Once a Board has been notified of a 
discharge, they may act at any time. Steps should be taken at least to consider 
alternative methods of disposing of drainage water if the River Boards 
suspend the right to discharge into the farm ditch or give consent on terms 
which would be impracticable to comply with. In most cases, the alternative 
to treatment by filter beds will be to allow the effluent to seep into or through 
the earth. The simplest form of this system is the traditional soakaway, 
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consisting of agricultural tiles set in clinker laid in a spider web or herringbone 
pattern. All systems of this sort will be satisfactory where a permeable subsoil 
can be reached. The most difficult situation will arise when the subsoil is 
heavy and normal land drainage difficult. As progress is made in implementing 
the Act, the ‘mother of invention’ will no doubt produce many solutions to 
meet varying circumstances. Consideration of a hypothetical problem of the 
most extreme type will, however, indicate some line of approach. 


Take an example 


Let us therefore consider a 50-cow dairy unit on a clay subsoil, with an 
average rainfall of say 32 inches, where milking is in a parlour and cattle are 
wintered in covered yards and bulk fed in open feeding courts. It can also be 
assumed that a single drainage system takes all water, polluted and pure, from 
the homestead. After passing through a tank it is discharged into a farm ditch 
leading to a large watercourse connected to a river. If no consent has been 
obtained for the discharge it will be necessary to register this with the River 
Board when the time limit has been announced. It may further be assumed that 
the Boards’ requirements make treatment impracticable. 

If for this reason it becomes necessary to stop discharging into the stream 
and the subsoil is too heavy for a soakaway, the only alternative would be to 
dispose of the liquid on to the land. 

To do this without producing a local quagmire, effluent must be collected 
into a tank and distributed over a wide area. As later estimates will show, the 
volume of such material will be very considerable, even when dealing with a 
50-cow unit. Obviously the first thing to do is to try to eliminate such liquids 
as roof rainwater from any form of settling tank, and to pipe this rainwater 
direct to a ditch or stream without any other connections from sources that 
may be polluted. The amount of rainwater likely to be collected from the roof 
of a part-covered cattle shelter (say, with a floor area of something in the 
region of 60 sq. feet per cow) together with rainwater from the roof of a 3-unit 
parlour with adjoining dairy, could be in the region of 300 gallons if the rain- 
fall was one-tenth of an inch per day. Over the month, this would give you a 
figure of 9,000 gallons, or 1,440 cu. feet. This, it will be seen later, would make 
a considerable saving in the size of tank required for storage. All other liquids, 
except possibly cooling water from a surface cooler, must be considered as 
polluted. Water required for a surface cooler, cooling milk for 50 cows 
producing say 3 gallons of milk each per day, would be a minimum of 450 
gallons. For the month this would be 13,500 gallons, or 2,160 cu. feet. This is 
technically regarded as trade effluent but consent might be obtained to 
discharge this water into a ditch. An allowance of approximately 100 gallons 
per day should be made for rinsings and washing down of parlour and dairy. 
This amounts to 3,000 gallons or 480 cu. ft for the month. There are, of 
course, many farms where surface cooling has been abandoned and refrigera- 
tor plants installed, which eliminates this problem. With bulk collection, a 
tank of the necessary size to suit this particular production would require 
approximately 100 gallons of water for cleaning and rinsing per day. This 
would be a further 3,000 gallons or 480 cu. feet for the month. This water 
would very definitely be classified as trade effluent. 

The cows, 50 in all, are likely to yield 3 gallons of urine per head per day, 
and it is assumed that half of this amount would be discharged in the open 
court, so adding 75 gallons per day. Storage for 2,250 gallons or 360 cu. feet 
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must therefore be provided for the month. Assuming the cows produce ? cu. 
feet of dung per animal per day, a greater part of this dropping taking place 
in the open court where feeding and loafing occur, we have assumed that } cu. 
feet of slurry per cow is to be catered for—this gives a further 25 cu. feet per 
day, or 750 cu. feet per month. 

The concrete areas on which the cattle feed, loaf and are collected and 
dispersed for milking, together with a reasonable amount of approach road, 
would account for approximately 44 cu. feet per day or, in other words, 275 


gallons per day of rainwater if the fall was at the previously suggested rate of 


one-tenth of an inch per day. For the month this would account for a further 


8.250 gallons or 1,320 cu. feet. Using the above figures, a storage tank of 
6,500 cu. feet would be necessary to deal with the whole of the discharge of 


40,700 gallons for the period of 30 days. It will, however, be seen that if the 
cooling water, plus the rainwater from the roofs of the buildings can be 
omitted, we shall require storage for one month of approximately 2,910 cu. 
feet to deal with 18,200 gallons. As the average of rainwater from the concreted 
areas will not be consistent throughout the year, we suggest a tank of 3,500 
cu. feet, capable of storing 21,875 gallons, be provided. 

Pumps may offer a solution 2 

The first reaction of most heavy land dairy farmers is that it would not be 
practicable to dispose of so great a volume of liquid on the land during the 
winter months. It would certainly be uneconomic under normal conditions to 
construct a tank large enough to hold even two months’ accumulation. The 
use of wheeled tankers for frequent distribution, while possible, is open to 
obvious objection during very wet conditions. But pumps developed tor 
irrigation purposes offer a solution. On the basis of the estimates above, 
distribution over 4 acres of land would be equivalent to rather less than j inch 
per month, which is well within the range of seasonal variations of rainfall. It 
can be seen, therefore, that a tank approximately [8 feet ~ 10 feet and 10 feet 
deep will be adequate for 2 weeks’ effluent. Such a tank may be arranged to 
take slurry from the open yards. This sectional area will allow the use of 
agitators to break down solids and, with movable lines, it will not be difficult 
to devise a system based on a type of pump to cover 4 acres, or even a larger 
area. 

Some objections have been raised to this method of disposal on animal 
health grounds. If the herd is healthy this should present no problem and it 
would, in any event. be a simple matter to reserve for hay the fields so 
treated. 

It has only been possible within the scope of this article to deal in the 
barest outline with a problem which for most farmers lies in the future. Much 
will depend on the attitude of individual River Boards. But an early solution 
must be sought for those considering new building works which affect 
drainage. 


Mr. J. L. McGrath, B.Sc., A.R.LC.S., is a Divisional Land Commissioner, and Mr. 
R. E. Howse, B.E.M., an Assistant Land Commissioner (Farm Buildings) in the Agricultural 
Land Service. Both have been advising on farm buildings and fixed equipment for many 
vears and are at present stationed at Maidstone tn Kent 
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The National Institute for Research in Dairying celebrates 
its GOLDEN JUBILEE this month. Open days to enable 
visitors to see the scope of the work done at Shinfield will be 
held on June 28th and 29th 


Fifty Years of 


Dairy Research 


J. A. IRVINE 


National Inst R 





* Mighty things from small beginnings grow.” Dryden’s words have never been 
applied more appositely than to the National Institute for Research in 
Dairying. The Institute started in a very small way at University College. 
Reading, in a house near the College. This house was occupied by University 
and other workers in the agricultural field, and the Institute’s first laboratories 
were in the attic and the cellar. It had no facilities of its own for farm work 
or for practical work in the dairy. 


From the enthusiasm of one man 


As with many ventures, the Institute stemmed from the enthusiasm of one 
man, Dr. R. Stenhouse Williams, a medical man who came to Reading after 
having been a Lecturer in Public Health in the University of Liverpool. With 
him was Captain John Golding, a foundation member of the Staff of the 
Institute, who came to Reading from the Chemistry department of the 
Midland Agricultural College. Many people also associate James Mackintosh 
with the start of the Institute. Mackintosh had come to the University College 
in 1912 from the South-Eastern Agricultural College at Wye, and his first post 
at Reading was Provincial Adviser in Dairy Farming. Although he worked 
in a room in the same building as the Institute staff and was on the spot to 
give advice, he did not, in fact, join the staff of the Institute until after the 
1914-18 war, when he was appointed Head of the Dairy Husbandry depart- 
ment. 

The First World War brought many of the activities of the Institute to a 
standstill. Most male members of the staff joined the forces. However, during 
the war years Stenhouse Williams was not idle; he gained a good deal of 
support for his ideas regarding the production of clean and safe milk from 
healthy cows on the farm. He has been called the founder of the clean milk 
movement in this country; and though his ideas may be universally accepted 
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Vanor House, library and new laboratories 


today, half a century ago this was by no means the case. Milk was often 
produced under primitive conditions from cows many of which were suffering 
from tuberculosis, and water supplies were inadequate and dirty. Stenhouse 
Williams and his colleagues claimed, and indeed demonstrated, that it was 
possible under practical farming conditions, and without incurring any great 
additional expense, to produce milk free from tubercular organisms and with 
a low bacterial count. But, in the absence of any economic inducements, they 
had the additional task of overcoming much apathy and misunderstanding. 


Expansion in the twenties 


After the war, with the aid of certain grants, and with Stenhouse Williams's 
enthusiasm and the help, both financial and otherwise, of Lord Elveden, the 
Chairman of the Institute’s Board, the Shinfield Manor Estate was purchased. 
The Institute took possession of Church Farm in 1920, and shortly afterwards 
the Manor House, which was converted into new laboratories and offices to 
form the core of the National Institute for Research in Dairying as we know 
it today. 

These early days must have been very exciting for the small staff at the 
Institute pioneering under the stimulating leadership of Stenhouse Williams. 
Enthusiasm had to substitute for funds, for these were short throughout the 
early years of the Institute’s life. It is fortunate that the man who became 
Secretary of the Institute in its very early days and has only recently retired, 
H. F. Burgess, has been able to write a memoir of his long association with 
the Institute*. This memoir is to be published this year and contains an 
account of many of the vicissitudes through which the Institute passed during 
these early years. 





*The National Institute for Research in Dairying—A Memoir. H. F. Burgess. (N.I.R.D. 
publication). 
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Gathering momentum 

The early work of the staff of the Institute was concerned with all aspects 
of clean milk production. The Bacteriology department, of which Dr. 
Stenhouse Williams was the Head and Dr. A. T. R. Mattick second-in- 
command, was perhaps the most important scientific department, concerned 
as it was with the development of methods of testing the hygienic quality of 
milk. Captain Golding, some of whose earliest work was on the discoloration 
of Stilton cheese, returned to Shinfield after the war as Head of the small 
Chemistry department. He is remembered particularly for his development of 
quicker and more precise methods of analysis of milk and dairy products. 
He also interested himself in the pig which at that time found a proper place 
as a user of dairy by-products. 

James Mackintosh had his special contribution to make. Not only was he 
a first-rate farmer, but he had the vision to appreciate the importance of a 
scientific approach to problems on the farm. He did pioneer work in develop- 
ing systematic recording of milk production in the south of England; in 
Berkshire and Buckinghamshire, in particular, he started with a small group 
of farmers in the autumn of 1912. He will long be remembered for his work 
in applying the principles of feeding and management of dairy cattle. Indeed, 
the Bulletin on Calf Rearing, written for the Ministry of Agriculture, in 
which was incorporated the results of experiments carried out at Shinfield, 
was used as the basis of calf feeding mixtures for many years. He was also 
concerned with the early work on progeny testing and helped many breed 
societies to introduce bull registers of merit schemes. Under his guidance 
Shinfield became one of the first two pilot stations for the artificial insemina- 
tion of cattle. 


Lead to fudamental research 

In 1932 the early death of its first Director came as a great blow to the 
Institute. Twenty years earlier, when the Institute came into being, there were 
obviously many problems to be solved but no one knew their extent or 
number. By 1930, Stenhouse 
Williams was writing about the : 
Institute’s aims, which he sum- 
marized as ‘being prepared to 
demonstrate the exact influences 
of many factors upon the 
constitution of milk, and its 
resulting suitability for the pre- 
paration of a great variety of 
dairy products’. He went on to 
instance the necessity of study- 
ing in detail the constituents of 
the food of the cow, the 
composition of milk and the 
physiological processes that led 
to it, problems of keeping 
quality and transport of whole 
milk, and methods of preparing 
the different types of dairy 
products. Here can be seen the Farm tanks on test 
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plans for a bigger proportion of 
fundamental research. The 
Institute was growing and the 
influx of more ‘pure scientists’ 
was under way. 

Stenhouse Williams was 
succeeded by Professor H. D. 
Kay, who resigned his Profes- 
sorship of Biochemistry in the 
University of Toronto to take 
up this post. Professor Kay was 
faced with the same difficulty of 
lack of money as his predeces- 
sor. Nevertheless, he proceeded 
to develop the scientific depart- 
ments, particularly biochemistry 
and physiology, as an essential 
background for solving prac- 
tical problems. By 1937 (the 
Institute's Silver Jubilee year), 
there were four departments which, with the dairy, library, administrative and 
maintenence staff, totalled about 70 people. There was an increase in research 
techniques of measurement and more detailed studies of dairy bacteria. 
including the different types causing souring. Keeping quality tests were 
being developed and improved, and a deeper scientific understanding of the 
‘art’ of cheese-making was being sought. 


Experimental two-level-tandem milking parlour 


Development of present organization 
The war naturally tended to cause a greater concentration on practical 


problems requiring immediate solution. It was only after the war, when more 
generous grants became available, that Professor Kay was able to develop 
the research organization which he felt was necessary for the solution of the 
many problems facing an expanding dairy industry. This organization 
included an Engineering department which was not only concerned with 
research in the dairy industry but provided a centre for the independent 
testing of dairy equipment, an extended Physiology department which has 
contributed so much to knowledge of the physiology of milk secretion, and 
the new departments of Physics, Feeding and Metabolism, Radiobiochemistry 
and Chemical Microbiology. 

Thus it happened that when Professor Kay retired in 1958, after a period 
of twenty-five years as Director of the Institute, he left a well-balanced team 
of research workers capable of tackling both fundamental and practical 
problems a reflection perhaps of the team spirit which existed in the early 
days of the Institute. Today the staff numbers about 400, including over 120 
research workers, divided amongst ten main departments and various 
specialist sections. 


Farmers’ interest 

Farmers visiting the Institute frequently ask about the practical value of all 
this research from their point of view. In some cases the answer is quite simple. 
For example, milking was included in the research programme from the early 
days of the Institute, the detailed study of machine milking technique was 
started in the 1940s, and this has led more recently to such findings as the 
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The harness allows urine and faeces to be collected separately to help nutritional studies 


influence of pulsation rate and ratio on milking efficiency. The effective 
cleaning and sterilization of milking equipment has also been the subject 
of investigation over the years, and perhaps one of the most practical 
applications recently was the immersion cleaning technique for direct-to-can 
equipment. At the present time an attempt is being made to control the spread 
of mastitis by methods of hygiene. The answer is equally straightforward 
when discussing work in progress on the effects of types of grazing ma..age- 
ment and stocking rates and of pre-partum feeding on milk yield and quality, 
on copper in the diet of pigs, on silage and its feeding value, and various 
other problems. 

On the other hand, there are long-term projects which may have even greater 
importance, but the immediate practical inference is not yet clear. Relatively 
few farmer visitors hear about the physiological studies of the endocrine 
glands which control the development and function of the udder. Many. 
however, will have heard of the work on the cow’s digestive system and the 
factors that affect the utilization of food by the cow. Very recently the 
influence on milk composition of certain fatty acids produced in the rumen 
has been shown. This investigation, still in progress, and another concerned 
with appetite will certainly contribute to a better understanding of practical 
feeding for the improvement of milk quality. In the same category, detailed 
studies of milk in the physics laboratories have led to a new method of 
determining fat, protein and lactose within one minute, and it may well be 
that the bacteriologists and biochemists working on flavour in cheese will 
be able to bring this elusive factor under control. 

These are a mere handful of examples. The Institute does not normally 
hold Open Days, but in this anniversary year all the staff will be available on 
the two days in June, and visitors will be able to see the whole scope of the 
Institute's work. Demonstrations on the farms will have to take place between 
set times, but otherwise people will be free to visit any of the exhibits or 
demonstrations at will. 


The Information Officer of N.I.R.D. (Shinfield, Reading) will be glad to let intending 
visitors have full details of the arrangements made for the Open Days. 
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THE GORSTELLA STORY 


2,900 tons of fresh grass from 


200 acres, feeding 110 cows and 


40 followers Alec Calder 


Almost by Grass Alone 





MAXIMUM use of grass to carry a dairy herd is well shown at Gorstella, a farm 
of 214 acres on heavy, wet soil in the Cheshire Plain. There are 110 Holstein 
cows and 40 followers, and the average annual sales yield is 1,060 gallons. 
Concentrates are fed only at the rate of 1-8 lb per gallon. All grass is cut and 
loaded by gang-mo loader at the 6 inch stage of growth. Grass surplus to the 
immediate requirements of the herd is made into silage. The system has now 
been in operation for six years and has proved a commercial success. 

For the past two seasons full use has been made of a large weighbridge on 
the farm to record the amounts of grass produced on the various fields and 
to determine the amounts of grass fed to the various classes of cattle and the 
amounts ensiled. 

Besides recording the quantity of grass produced and utilized, the cut 
herbage has been sampled daily and analysed for dry matter content. The 
dried samples have been bulked and a complete weekly analysis made by the 
N.A.A.S. to determine starch equivalent and other values. A complete record 
of the source, quantity, quality and utilization of all grass produced on the 
farm is therefore available. Such complete information from a commercial 
farm is believed to be unique. 


Grass, fresh and ensiled 

During the 1961 season 2,893 tons of fresh grass were produced from 202 
effective acres. Of this total, 1,754 tons were fed fresh to the cows and 
followers, and the balance (1,139 tons) was conserved as silage. Grass feeding 
began on 6th March and continued until 26th October. 

The average yield of fresh grass was 14-3 tons per acre and the average dry 
matter content was 16°9 per cent, making the yield of dry matter 48-5 cwt per 
acre. The S.E. of the dry matter was calculated to be 54-6 per cent, so that the 
average yield of S.E. was 26°5 cwt per acre. 

Approximately one-third of the grass comes from permanent pastures and 
two-thirds from long-term leys. There appears to be no appreciable difference 
between the yields of the permanent grass (which are of good botanical 
composition), and that of the leys. 

The quantities of fertilizer applied to obtain this production are of interest. 
The autumn and winter of 1960 were exceptionally wet and it was impossible 
to apply any farmyard manure during that period. On average. 48 units of 
phosphate and 72 units of potash were applied per acre during the early 
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spring of 1961. Nitrogen used was variable but averaged 146 units. In quoting 
this average, however, it should be pointed out that some of the mainly grass 
swards received up to 200 units of nitrogen, whilst some of the high clover 
swards received only 48 units. 

Table | shows the average quality of grass during each month of the summer 
and also the average daily intake of grass and concentrates per cow. The 
starch equivalents have been calculated, using Hallsworth’s formula based 
on the fibre content of the herbage.* It is possible that this is an under- 
estimate of the nutritive value, for this herbage cut at 6 inch height ts likely 
to be of high digestibility. 


TABLE | 


{verage daily intake of nutrients per cow (summer 1961) 


S.} S.E. from Total 

Month D.M in D.M Fresh D.M D5 concen- Bor. 
grass trates intake 

lh lh cow lh cow lh cow lh 

April 14-3 §7-3 197 28-2 16-2 2°9 19-1 
May 16-0 56:5 168 27-0 15:2 2:4 17-6 
June 19-5 55-0 150 29-2 16-0 2-2 18-2 
July 20-3 53-4 119 24-4 13-0 2:6 15-6 
Aug 15-5 56:8 174 27:0 15°3 2-6 17-9 
Sept. 14:8 54-3 195 28:8 15-7 3:2 18-9 
October 14-7 50-2 200 29-5 15-0 2.7 18-7 
AVERAGE 16-9 54:6 166 27:7 15:2 2:8 18-0 


The dry matter percentages obtained were substantially lower than was 
expected. Young grass of this type will have a low dry matter, but the excep- 
tionally low figures for April. May, and again in September and October. do 
indicate a fairly high proportion of extraneous moisture on the grass as 
samples. The samples were actually taken from the loads of grass as fed to 
the cows. 

The S.E. values are remarkably even throughout the year, but they do 
show a slight tendency to fall towards the autumn. This appears to be a 
reflection of the consistent height at which grass is cut for feeding. 

Although the intake of fresh herbage varied widely throughout the period, 
the intake of S.E. is remarkably constant. July is exceptional in this respect. 
as during that month drought necessitated stricter rationing of the grass. In 
addition to the foods fed as shown, 2 |b of straw were fed per cow per day 
throughout the period. This was given as an insurance against bloat. 

The intake of S.E. from concentrated foods is given as an average but in 
fact the high-yielding cows (those giving over 4 gallons) received the bulk of 
these concentrates. This figure also includes concentrates fed to dry cows for 
steaming-up. 


Full utilization 


Table 2 shows the daily production of milk by the dairy herd, the average 
daily yield being calculated on the basis of the whole herd of 110 cows, 
whether in milk or dry. 


*Journal of Agricultural Science. Vol. 39, pp. 254-8. 
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TABLE 2 
Average daily production per cow and theoretical S.E. requirement 
No. of Total Theoretical 


Month cows calved Gal cow S.E. a OF 
in month — per day intake requirement 
lb Ib 
April 10 3-20 19°] 15-0 
May 1] 3-28 17: 15-2 
June 5 3-44 18- 15-6 
July 12 3-05 15: 14-6 
Aug. 14 3-28 17: 15-2 
Sept. 5 3-36 18: 15-4 
October 3 3-4] 18-7 15-5 
AVERAGE 9 3°29 18-0 LS*2 

In assessing the theoretical S.E. requirement, 7 Ib per cow per day has 
been allowed for maintenance and 2:5 |b per gallon of milk. No allowance has 
been made for grazing activity which, of course, was absent under these 
conditions, nor has any allowance been made for pregnancy. 

In each month the Theoretical Starch Equivalent requirement is consider- 
ably lower than the Total Starch Equivalent intake, and there are several 
valid reasons for this. 

1. Since the average intake of S.E. would be sufficient for the maintenance 
of a Holstein cow and the production of 3-2 gallons of milk. then any cow 
yielding less than 3-2 gallons due to the stage of her lactation was being 
theoretically overfed. This is unavoidable under herd conditions. 

2. Unfortunately. it was not possible to record liveweight changes in the 
herd, but the general impression is that there was a gain in weight and condition 
during the summer period. 

3. It is possible that the Theoretical Starch Equivalent requirements for a 
herd with this level of production are not high enough. 


From the figures it will be seen that the utilization of grass on this farm is 
highly efficient, all grass grown passes either directly through the cow or is 
ensiled for future use, and there is no wastage in the field due to soiling, etc. 

At the time of writing (February), similar recording is being carried out 
over the winter period, and figures for this will be available in the early 
summer. First indications are that the difference between the S.E. produced 
from the grass and the theoretical requirements of the herd will be very much 
greater than during the summer months. It seems that most of this difference 
will be accounted for in losses of dry matter during ensiling. 

My thanks are due to Mrs. J. Chadwick for permission to publish this 
information. 





Mr. Alec Calder, N.D.A., is a District Advisory Officer of the N.A.A.S. in Cheshire. He has 
been associated with the grazing analysis on Mrs. Chadwick's farm for the past six years. 
He wrote about earlier experiences at Gorstella in the February 1959 issue of Agriculture. 

















FARMHOUSE 
CHEDDAR 


Cheddar cheese has been a universal 
favourite at least since Tudor times. 
West of England Cheddar has a unique nutty 


Kathleen Maddever Mavour—neither too sweet nor too acid 





THE art of cheesemaking had clearly attained a considerable degree of 
perfection as early as 1557, for Thomas Tusser, that indefatigable agricultural 
versifier, was sufficiently experienced to give detailed advice to his dairy maid 
‘Cisley’ on all the common faults which are still knowr in cheesemaking 
today! Cheddar cheese derived its name from the village of Cheddar at the 
foot of the ‘timeless Mendip Hills’ in Somerset, and it is highly probable. 
therefore, that this was one of the earliest known varieties of cheese. 

Legend says that a shepherd boy watching his flocks left some milk in a tin 
can in the cleft of a rock. For a long time he was unable to find it, but when 
he did he discovered that a hole had rusted in the bottom and the solid 
substance left behind was (surprisingly) edible. From the curd produced by 
natural souring whey had drained, and the first ‘Cheddar’ cheese was made. 


‘Theme’ and variations 

In 1856 the Ayrshire Agricultural Association sent a deputation to Somerset 
and Wiltshire to inquire into the methods of cheesemaking used in the 
West Country. For their information the system employed by the famous 
Joseph Harding, of Compton Dando, Somerset, was demonstrated. The Bath 
and West Societies Journal reported the method in detail, and subsequently 
Joseph Harding’s name became known to Cheddar cheesemakers throughout 
the world, for he spared no energy in travelling far and wide to describe his 
successful methods. 

Later, other famous Dorset and Somerset men were to introduce variations 
in the method of making. There was ‘the Candy system’, named after 
Mr. Theodore Candy, of Cattistock. Dorset. and ‘the Cannon system’, 
devised by Mr. Henry Cannon and his famous daughter Miss E. J. Cannon 
(later Mrs. Sage). This venerable exponent of the art still lives in Somerset. 
and many exciting and interesting stories about cheesemaking she can tell! 
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In 1890, the Bath and West and Southern Counties Society started a cheese 
school in Somerset, and Miss E. J. Cannon was the first instructress. Cheese- 
makers of today owe an enormous debt of gratitude to the Society and its 
first skilled teacher. In 1891, the Board of Agriculture decided that more 
research work into the manufacture of Cheddar cheese should be done, and 
the famous F. J. Lloyd—of acidimeter fame—did some wonderful work. For 
the first time the effect of soils on the chemical composition of cow’s milk and 
the effect of bacteria on the cheesemaking process were studied. 

From this date until 1933, when the Milk Marketing Board was established, 
most farms in the West Country made cheese—Cheddar during the ‘season’ 
(i.e., April-October) and some also made Caerphilly during the winter months. 
The number of farms making cheese either for part or the whole of the year 
fell steadily from 1933, since the Board found ever-expanding markets for 
liquid milk. Farmers’ wives were not sorry to give up some of their heavy 
and continuous work—even though it was interesting, forming the main topic 
of conversation in many farming circles. During the Second World War the 
number of cheesemaking farms decreased still further, although on a few 
farms cheesemaking has been continued for several generations. More farms 
have been making cheese since 1948. At the present time we have 66 making 
centres, at which the milk from three or four neighbouring farms may be 
manufactured, and in the year ended September, 1961, about 10 million 
gallons of milk were manufactured on these farms. The Milk Marketing 
Board has assumed responsibility for marketing the cheese, and quality is 
all-important. Modern stainless steel equipment is used and, as far as possible, 
the process has been mechanized. 

Many older farmers say that selling milk is just ‘cashing fertility’, and so 
we are bound to admit that in this part of the world, where good grass is our 


Large vat fitted with 
mechanical agitator 














Cheddar curd piled on the cooler ready for milling 


most valuable asset, cheesemaking provides the perfect cycle. The cows eat 
the grass, the cheese is made, the residual whey is fed to pigs and the pig 
manure is returned to the land to stimulate the growth of more grass which 
the cows eat. Thus the fertility of the land—our greatest national asset —is 
preserved. 


Cheddar cheese in the making 


Under modern conditions a specially-prepared culture of starter, containing 
only lactic acid bacteria, is used to assist lactic acid development. Rennet of 
standard strength is used to form the curd. In the making vat, knives (some- 
times mechanical ones attached to an automatic paddle) are used to cut 
the curd. Then during the ‘cooking’ process heat is applied to the curd, and 
the curds and whey are stirred until the curd is firm. 

When enough acidity has developed, the whey is drawn off and the curd, 
which is left in a layer at the bottom of the vat, is cut into strips and piled to 
allow ‘cheddaring’ to take place—that is, the curd becomes smooth and more 
firm as acid develops and whey drains off. As soon as the curd is acid enough 
(about 0-65-0-8 per cent lactic acid), it is put through a mill and broken into 
small irregular pieces. Salt is added to improve the flavour and assist ripening. 

The salted curd is packed into moulds lined with cheese cloth, then pressed at 
a pressure of 25-30 cwt for 2-3 days. Meanwhile the skin of the cheese is 
formed and treated with hot water and or lard to form a good crack-free 
surface. 
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Next comes the ripening. Cheese is not fit to eat until the curd is broken 
down by bacteria, and this ripening period will take at least three months; it 
can with advantage be nine months. During ripening the cheese is kept in a 
draught-free atmosphere with the correct humidity at a temperature of 
48-50 F. A good deal of capital is therefore tied up during the ripening, 
before the cheese is ready for sale. 

A good Cheddar cheese should be firm, with a close texture and a ‘nutty’ 
flavour. 

Cheddar cheese contains fat, water, and protein. Thus it is a very valuable 
food, suitable for old people since the protein is partly digested and invaluable 
for children and young people because of its richness in calcium and vitamins. 
To show how excellent is the food value, let us compare it with other protein 
foods: 

approx. 
1 lb cheese provides 4 02 protein 
llbrawcod ,, ie my : 3 inl ea 
1 lb raw beef 23 
8 eggs Z 





Miss K. D. Maddever, N.D.D., was a member of the Somerset County Council’s Agricul- 
tural Education Staff for 14 years. She joined the National Agricultural Advisory Service 
in 1946, and since 1951 has been Regional Milk Production Advisory Officer for the South- 
West Region. 


Handling Apple Bins 


This article complements * Apples 
in Bins’ by W. H. Smith and 


H. J. E A TO N F. A. Roach in last month's issue 





THE increasing popularity of pallet bins for harvesting and storing apples is 
primarily due to the saving in picking and handling costs engendered by their 
use. Hence their rapid adoption into widespread use in high labour cost 
fruit-growing areas abroad. More recent experiments have shown that these 
containers have other advantages over boxes, including generally a lessening 
of bruising and better utilization of storage space. Changing from boxes to 
bins raises a number of problems especially with regard to mobility. Every care 
should be taken in planning the handling system before the harvesting 
season commences so as to avoid hold ups and delays, and obtain the maxi- 
mum benefit from the new equipment. 
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Apple storage bins cannot be moved manually after filling, so tractor- 
mounted pallet handling equipment is necessary for their collection and 
transport in the orchard. Both front- and rear-mounted loaders are available, 
also combined equipment that allows bins to be carried at both the front and 
rear of the tractor. Care should be taken not to overload the front axle of the 
tractor, particularly over rough ground. Bins are handled more easily than 
palletized boxes, and this results in lower handling costs. The orchard 
handling equipment should be selected to suit the size and loaded weight of 
the bins. Where orchards, stores and packhouse are close together, direct 
cartage on tractor-fitted equipment is the most economic. For longer journeys 
tractor-fitted lifting equipment can be used to get the full bins out of the 
orchard and loaded on to trailers or lorries. 

This equipment is not very costly and can be used for other carting and 
lifting work on the holding, but it is not suitable for handling bins inside the 
packhouse or for close stacking in refrigerated stores. 

Inside stores and packhouses, fork-!ift trucks or stackers are essential for 
handling loaded bins, and the cost of such equipment will not be economic 
with less than an average annual throughput of 250-300 tons of fruit. The 
height and strength of lift required should be studied carefully before buying 
the equipment. 

Bins can be used by a co-operative packhouse for holdings of any size; 
loading by tractor-mounted equipment by the growers and fork-lift trucks at 
the central stores and packhouse. 

Three methods of emptying bins have been used in the main fruit-growing 
areas: mechanically inverting with a false lid, the use of an end door, and 
floating out the fruit in water. The first causes excessive bruising, the second 
is in use here and Is generally satisfactory, while the third is too costly for any 
but the larger operator and is untried under English conditions. Using the 
end door method with a tipping stand to aid emptying, elevated roller 
conveyors at tipper height are required to hold a reserve of bins awaiting 
emptying and to take away empties. 

Whatever layout is adopted, it should be designed to allow one operator to 
do all the emptying, without the need for servicing by fork-lift truck, except at 
hourly or longer intervals. Four to eight 15-bushel bins per hour will be 
required by most packing lines. The apples should leave the bins in a steady, 
continuous flow on to a variable speed conveyor belt running across the end 
door opening. Gaps in the flow are likely to lead to bruising. Both the method 
of tipping the bins and the speed control for the take-away conveyor should 
be located where they are easily reached by the operator. Where high rates of 
emptying are required, duplicate tipping stands may be desirable to maintain 
a continuous flow. 

The use of bins to replace boxes can reduce handling costs, but as with all 
new equipment a careful study must be made of its use if the best results are 
to be obtained. Increased mechanical handling calls for a higher standard of 
organization than manual processes if the maximum use is to be made of the 
equipment. 


H. J. Eaton, N.D.H., formerly in the N.A.A.S. at Worcester, is now Director of the Ministry's 
Experimental Horticulture Station at Rosewarne, Cornwall. 








E. coli Infection 


in Pigs 


E. coli infections cause great loss to 
the pig industry. In recent vears 

the pace of research has quickened 
and some significant facts have come 


C. N. Saunders to light 





BACTERIUM coli is one of the most common germs in nature and is normally 
found in the lower intestine of mammals. The name, a collective term for a 
family of organisms, has in recent years tended to be superseded by Escherichia 
coli (E. coli), which specifies a single member of that family. Its normal role 
is that of a harmless commensal living in harmony with its host, but as long 
ago as 1934 it was suspected of causing disease in piglets. To many this 
accusation seemed unwarranted; for how could such a common, even 
ubiquitous, organism be capable of causing serious infection? But year by 
year doubt increased, until veterinary bacteriologists were squarely faced with 
the dilemma of explaining how a harmless parasite could, on occasion, 
apparently cause disease. True, the evidence was usually circums‘antial, and 
the simplest line was to assume some underlying primary cause, albeit 
undetected, such as concurrent virus infection or lowering of resistance 
through chilling or digestive upset. In this way, though conceded a secondary 
role, the E. coli was denied the major part. 

For several years investigations did little more than produce an accumula- 
tion of circumstantial evidence, and little progress was made until it was dis- 
covered that the genus F. co/i was not a mere collection of identical organisms 
but was differentiated into many breeds, or ‘serotypes’. As different breeds of 
dairy cows are still cattle, so different serotypes are undeniably £. coli. This 
advance, the identification of serotypes, was achieved by the technique of an 
agglutination test using specially prepared sera. The test, which is very 
similar to that used for B.W.D. and Brucella, was applied with enthusiasm to 
numerous strains of E. coli recovered from cases of disease in calves, lambs, 
piglets. dogs, cats, poultry and even babies, by research workers in laboratories 
all over the world. 


Different animals, different serotypes 

Some intriguing facts emerged from this massive bacteria hunt. Firstly, 
the many serotypes tagged had a definite pattern of distribution between 
animal species. Serotypes recovered from pigs were found only in pigs: those 
from calves confined themselves to calves, and so on. There was very little 
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cross distribution between species, and pigs, in particular, were very exclusive 
in their serotypes. They were still more exclusive about those which were 
regularly associated with disease, since it transpired that only four serotypes 
were involved in over 80 per cent of cases. This striking observation was made 
after the examination of hundreds of specimens of the organisms from out- 
breaks of oedema disease, diarrhoea and piglet mortality all over England and 
Wales. Even more impressive was the fact that this held true for many other 
countries as well. 

We have therefore arrived at the knowledge that, for instance, oedema 
disease is associated with not simply £. co/i but a very few particular serotypes 
of E. coli: similarly diarrhoea and mortality in piglets a few days old is 
regularly associated with a few other serotypes. It seems that a rational 
explanation for our dilemma has begun to emerge, but we are still far from 
knowing the exact feature of any serotype which determines its capability to 
produce disease. This boon of identification has enabled cases of disease to be 
pursued much more accurately and intelligently because the investigator can 
now determine the distribution of a particular serotype in one animal or 
several, or throughout a farm. He can be sure that he is hunting the same hare 
and not setting up a fresh quarry at every turn. 

Before accepting that a disease is caused by a certain agent, it is necessary 
to reproduce the disease using that agent. This has been done in the case of 
oedema disease, using certain serotypes of F. coli. It has also been done 
in the case of baby piglet mortality using different serotypes, but despite this 
good evidence a nagging doubt still remains about the part played by stress 
factors in producing the natural disease. Oedema disease occurs usually about 
the time of weaning when the pig is changing the form of its diet, and the 
possibility of digestive upset or a change in the chemistry of the bowel favour- 
able to E. coli cannot be overlooked. One school of thought holds that the 
symptoms and lesions of oedema disease are the result of a severe tissue 
reaction (anaphylaxis) in pigs already sensitized to EF. coli, in the same way 
that some people who have had treatment with penicillin react strongly to 
further doses of that drug. Many factors, e.g., chilling, concurrent virus 
infection or indigestion, can be adduced as augmenting agents in causing 
baby piglet mortality or diarrhoea in older pigs, and it is difficult, even 
experimentally, to eliminate them. 


Value of the disease-free piglet 

The arrival of the ‘disease-free’ piglet as an experimental anima! should go 
a long way towards eliminating some of the variable factors. These piglets are 
produced by an expensive and complicated technique in which a sow near 
full term is anaesthetized, the whole gravid uterus removed, and the piglets 
extracted from it under sterile conditions. They are then reared in isolation in 
incubators, again under completely sterile conditions and on a sterilized diet. 

The operation has advanced in America to the point of providing piglets to 
restock farms and form the nuclei of so-called specific pathogen-free herds. 
In England it has so far been mainly restricted to research establishments but 
is on the verge of commercial development. It provides an ideal experimental 
animal—a piglet which has inherited neither infections nor antibodies to 
infections: a veritable blank graph waiting for the ordinates and abcissae to 
be decided and an infection curve plotted. Unfortunately the little animal 
suffers two drawbacks very common in research tools—it is scarce and very 
costly. 


128 


Development of drug resistance 


Interesting as the research side of this topic may be, the farmer will be more 
concerned as to what can be done about the trouble at this moment. Anti- 
biotics and biological products are available for prevention and treatment. 
but some aspects of husbandry are also important. Several antibiotics are 
extremely effective against FE. coli infections but their use immediately raises 
another snag—that of drug resistance. The subject is of utmost importance to 
veterinarians who have to treat bacterial diseases, and hence indirectly to 
farmers. It is a sad fact that so many of the drugs which are very effective at 
first in killing the organism soon fail to do so. Intensive research has been 
made into the mechanism of this resistance, and Darwin would have delighted 
in the solution. It is a classical example of the evolution of species. In a germ 
population susceptible, say, to streptomycin, individuals possibly mutants 
appear which are insusceptible; they are able to survive and multiply in a 
chemical environment which their fellows find fatal. Soon this insusceptible or 
resistant strain becomes the only strain. Its faculties unimpaired, it can live on 
and help to cause disease on the farm: the later victims then disappoint by 
failing to respond to treatment. In a matter of a few days or weeks the co/i 
population of the whole farm may be resistant to streptomycin. 

With the long-continued use of the tetracylines (aureomycin and terramycin) 
as additives to compounded foods, coli organisms on many farms have 
developed resistance, with the result that such drugs have now become 
ineffective for the treatment of some diseases on these farms. If other anti- 
biotics are used, the resourceful germs may surmount them one by one. The 
only safeguard is to leave the treatment of disease to the veterinary surgeon 
who, when using antibiotics, should restrict them to suitable cases and then 
use doses sufficient to overwhelm the organisms completely. 


Use of sera and vaccines 


The alternatives to antibiotics and chemical drugs are the biological 
products, Le., sera and vaccines. Hyperimmune sera containing large 
quantities of antibody may be prepared in horses by injecting them with 
gradually increasing doses of selected strains of organisms. They are princi- 
pally used against co/i infections in piglets. Theoretically the sera should be 
active against at least the serotypes from which they were prepared. In practice 
their efficacy is less predictable: they appear to serve well on some farms and 
are useless on others. In the light of our present knowledge about the germ 
and its ability to stimulate the production of antibodies, this hit-or-miss 
phenomenon is difficult to explain. 

Vaccines prepared trom specific strains offer some hope of protection, 
particularly on those larger farms where almost every litter is attacked by 
E. coli. The sow, injected twice during pregnancy, produces antibodies which 
are concentrated in the colostrum and should give the piglets immediate 
protection. But again there are drawbacks. It appears that for full potency 
the vaccine should be made from only a few serotypes, not several as is the 
case at present with most co/i vaccines obtainable commercially. This naturally 
limits the coverage, and it is possible that the type of organism on the farm 
may change to one not covered by the vaccine. Or, as is quite often the case, 
the disease may disappear spontaneously and vaccination be continued 
needlessly. Obviously repeated checking of the state of the disease and 
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identification of the infecting serotype is called for if a vaccination policy 
is followed. 


Good husbandry as a preventive 


Finally, and probably in the reverse order to its importance, comes 
husbandry. Good husbandry brings its own reward in stronger stock, more 
able to resist disease. But in this term is also implied those small measures 
which may avert the predisposing conditions previously mentioned. For 
example, the careful changing of food at weaning time, limitation of the 
quantity of the ration, and, if necessary, the inclusion of a medicament such 
as furazolidone will help to avoid oedema disease. 

Observation of the dung of pigs at all ages for signs of diarrhoea, and 
reduction or simplification of the ration, may avert a serious bout of scouring. 
The observation that the baby piglet losses occur mainly in the litters of gilts 
suggests that their colostrum is less protective than that of sows. Mixing the 
gilts with the sows and running them together as a joint herd will allow the 
gilts to acquire the bacterial flora of the sows more quickly; hence their 
production of antibodies may be augmented. Cutting down the sow’s ration 
a few days before farrowing will induce a less generous supply of milk. less 
likely to embarrass the piglet’s digestion. 

The growth of intensive methods of husbandry may well increase the 
likelihood of co/i infections, particularly in piglets in the modern farrowing 
house with its large and ever-changing population. Conversely, few cases are 
observed in outdoor-bred litters. It follows that in serious outbreaks it may be 
necessary to resort temporarily to farrowing in widely-dispersed units on grass. 

It will be apparent from what has been said that there is still much to learn 
about E. co/i and its relationship to health and disease. One thing is obvious. 
This relationship is not merely qualitative but quantitative, and disease 
results from a disturbance of the nice balance between resistance on the part 
of the animal, quantity and virulence of the E. coli present, and factors of 
husbandry. The measures described above tip this balance in favour of the 
animal and are the best that can be done with our current knowledge. It is 
probably worth repeating that the organism is ever present, and there is no 
point in hoping to eliminate it from a farm—despite the blandishments of 
disinfectant salesmen! Meanwhile we may hope that research on the nature 
of the organism on the one hand, and the immunity it provokes on the other, 
will together produce some results which will have a practical application. 





C. N. Saunders, B.V.Sc., M.R.C.V.S., is Assistant Veterinary Investigation Officer at the 
Ministry's Veterinary Investigation Centre, Cambridge. 











Handling Cut Flowers 


and Pot Plants 


How better organization leading to higher 


output has resulted from work stud 


on his Hampshire nursery is described by GUY DODGSON 





WHEN crops are put under glass, and especially if cut flower, pot plant or 
other repetitive work involving movement of plants and materials is under- 
taken, work study immediately becomes an important way of reducing costs. 
The effects of work study are not, however, limited to reducing costs. It 
encourages better planning, more accurate forecasting of how long work will 
take, improves relations with the staff and generally helps to get work done 
on time. 

My family holding at Woodgreen is almost entirely under glass and we 
have always tried to raise the efficiency of our operations. But it was not until 
Mr. J. Beckett, a senior member of our staff, attended a nine-week work study 
course 2} years ago that we started the systematic study to find the one best 
way rather than merely getting people to work harder at the same old and 
usually less efficient method. On individual jobs we have shown increases of 
between 30 and 300 per cent. 





Picking daffodils in the glasshouse 











We have, of course, concentrated on the big jobs such as bulb handling, 
packaging pot plants for market, potting, bunching and packing tulips and 
daffodils, etc. Mr. Beckett now has a full-time assistant on the work study 
side and it is our hope gradually to widen our coverage. 

Most of us think of going to a management consultant (if we think of it at 
all) as we think of going to the dentist—-something to be put off as long as 
possible. Many people questioned why a firm already apparently so efficient 
needed to visit a consultant, others doubted whether industrial consultants 
could teach growers anything. I think all the doubters have now been silenced. 

For four or five years we have taken part in British Productivity Council 
Meetings and have had several film shows and lectures for the staff, in working 
hours. Mr. Beckett, who has been interested in the subject throughout his 
thirty years with the firm, attended a part-time evening course in Salisbury 
on work study during the winter of 1958-59. It was while on this course that 
he became acquainted with the work of the Anne Shaw Organization, 
through a local farmer who had attended a training course in method study 
at their headquarters near Manchester. One of the directors of the Anne 
Shaw Organization came down to the Nursery at Woodgreen to discuss the 
matter. The management consultant looks at everything with a trained and 
expert eye. He sees not only a particular process, but what goes before and 
what follows after as an integrated—or often disintegrated—whole. 


Daffodil packing 

It was then springtime and the nursery was busy packing daffodils. At that 
time girls first bunched the daffodils, put them into containers which held 
enough bunches for two boxes, and the containers were then taken to a store. 
Later, other girls packed these daffodils into boxes for dispatch. 


Bunching and dispatching daffodils 





Two plants being potted simultaneously in the potting shed 


It was arranged that Mr. Beckett should attend the course at Beech House 
and take daffodil packing as one of the processes for his study. Each student 
on this nine weeks’ course works on a project from his own firm. A process 
which is first analysed in detail to detect waste of movement, is then recon- 
structed to evolve the best method in the circumstances. After the course the 
Anne Shaw Organization helps the student to install the improved method in 
his own firm, and follows it through until it is operating successfully. 

Mr. Beckett says he remembers vividly the words of his tutor on the first 
day of the course: “*Your job will never look the same to you again”. 

The truth of this has been borne out by the daffodils. We now bunch and 
pack daffodils straight into non-returnable market boxes. The same girls who 
bunch the daffodils pack them straight into their own boxes. Of the many 
advantages which have resulted from this and other changes, the most 
significant is the improved morale of the girls. Previously bunching was an 
unpopular job, even though we gave incentive payments for output over 60 
bunches per hour. But the new job, where a girl packs her own bunches, is of 
much greater satisfaction to her, since she can see the end-product. The 
standard of bunching and packing has improved because she feels responsible 
for her own boxes. It is also true that girls can be more quickly trained to 
reach a higher productive standard than was possible before. 

From the firm’s point of view, the job is better organized; output can be 
analysed daily and the job can be staffed exactly to meet output requirements. 
Time is saved by the new methods, and therefore overtime has become 
unnecessary. We do, however, offer a higher weekly wage to those who reach 
and maintain a higher standard throughout their work on the nursery. 
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Repeated handlings of the bloom have been eliminated, and this has raised 
the quality of the finished packages. 


In the potting shed 


Another project which Mr. Beckett studied on the course with spectacular 
results was the potting of plants. By traditional standards, our method of 
potting was already efficient. Girls worked in teams in potting sheds at the 
end of the houses. The plants, the pots and the soil were brought to them, and 
the finished pots were put into trays in sixes or twelves. The trays were taken 
back to the houses, and the pots put into their places on the shelves. The trays 
were then returned to the potting shed, but the movement of the trays was 
facilitated by an extensive installation of roller conveyors, a network of some 
1,000 feet. 

We have calculated that for every tray of plants potted a tray was handled 
five times. We pot 600,000 plants a year, which involves the use of 60,000 trays 
and therefore over a quarter of a million handlings of trays a year. 


Potting on wheels 


As a result of his study Mr. Beckett evolved the Potmore bench, which has 
revoiutionized the potting of our plants. Gone are the railway junctions of 
roller conveyors. Instead the whole operation of potting has finally gone on 
to wheels, and the plants are potted exactly where they are required on the 
benches of the houses. The idea of the Potmore bench came from the study 
of the movements of a girl’s hands as she potted a plant. The operation was 
filmed and from the study of the film simocharts analysing the movements of 
each hand were made. From this critical analysis a new method was evolved, 
whereby two plants were potted simultaneously, using both hands. 

The Potmore machine consists of a working surface in which there are 
holes for two pots. Above the bench is a hopper which drops soil on to the 
working surface, where it is swept by the left hand into the left-hand pot, and 
by the right hand into the right-hand pot simultaneously. The plants are in 
trays on one side of the working surface. The whole machine is now on 
wheels, so that the girl potting the plants proceeds up the house where empty 
pots have been laid out in bulk in position along the benches. Working her 
way up the house, she fills the pots, plants the plants and returns the pots to 
their original places on the benches. When she reaches the end of the house 
the whole job is completed. 


Output doubled 


As a result of this new method, output has been more than doubled. Four 
girls can pot more than twice as many plants as they did previously, and only 
One person instead of four is needed to service the operation of potting, 
mainly because pots no longer have to be moved to and from the houses. 
Further advantages are that output is guaranteed; fewer girls need to be 
employed on potting, and so the standard of potting is more uniform; work 
can be done at exactly the time it is needed, because it is now so easy to set up 
the operation; and conditions of work have been improved so that the job is 
more popular. One further important feminine consideration is that the girls 
now sweep the soil into the pots instead of digging into it with their hands—it 
is much easier on the hands and especially the nails. 
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Spectacular efficiency 


Any latent resistance to the new method was overcome by its spectacular 
efficiency. Girls on the early Potmore benches could work so fast that the 
people supplying them with soil and materials and removing the potted plants 
could not keep up with them. 

Last year we altered the layout of many of our pot plant houses and 
substituted one longitudinal 4 feet central path with narrow paths running off 
at right-angles, instead of four narrow longitudinal paths. This improves 
mobility not only for potting but for all handling and marketing of plants, 
without loss of bench space. 

Shortly after Mr. Beckett returned from his course, Miss Anne Shaw came 
down to the nursery to photograph the new method and to see that it was 
operating successfully. Her visit had repercussions on more than the potting 
of plants. She initiated a revolution in the method of harvesting bulbs by 
suggesting that the waiting time would repay investigation. 

And so the whole process of finding the one best way gained momentum, 
as did our friendship with the staff of the Anne Shaw Organization. 


Short Tem porary Leaflets 


The Ministry of Agriculture is now issuing a series of Short Temporary 
Leaflets under the code letters ‘STL’. Copies can be obtained free from 
Publications, Leaflet Room, Ruskin Avenue, Kew, Richmond. Surrey. 
This series of leaflets is used mainly to publish information quickly on subjects 
known to be of immediate interest. and in most cases the information will 
eventually be issued in the Advisory Leaflet series. 

The following titles are among those issued in recent months. 


Automatic Watering of Pot Plants STL 16 
Management of the Pregnant Ewe ~ i 
Steerage Fin for Close Hoeing » i 
Liquid Feeding of Tomatoes = 8 








Grey Squirrels 
in Woodlands 


F. A. Courtier 





SQUIRRELS will eat practically anything edible. Buds, shoots and bark, plus 
grain, seeds, fruits, berries, carrion, birds’ eggs and even small nestlings are 
readily taken during the course of the year. But to the forester, it is its habit 
of stripping the bark, mainly from sycamore, beech and oak, that gets it into 
so much trouble. Most other species of broadleaved trees. and even larch and 
pine, are attacked at times. Pine cones are eaten and forestry losses through 
this may be serious, particularly in stands selected and managed for seed 
production. 

It is usually in May, June and July that damage occurs, when natural food 
supplies are short. Contrary to common belief, it does not appear to be 
moisture the squirrel seeks: damage has frequently been noticed close to 
streams and ponds. Damage may be found at the butt or in the crown of a 
tree. Severe damage to trees in the pole stage may often extend right up the 
stem. The squirrel seems to have an uncanny knack of selecting the most 
vigorous, and often the straightest trees in a plantation. Although a tree has 
to be completely ring-barked for the top to be killed, patch stripping on the 
main stem can often cause unpleasant stains in the timber, greatly reducing 
its market value. 

Attacks by squirrels are often sudden and serious. One week a plantation 
may be free from damage; the next, scores of trees may have been attacked. 
On large estates, hundreds of pounds worth of damage may be done before 
the damage is noticed. And it is not only the market value of the damaged 
trees that has to be considered; if the trees are young this may be small. But 
damage at this stage may completely spoil a tree’s potential timber value when 
full grown. Only too frequently the damage is to trees which have successfully 
passed through the most expensive period of their life, i.e., the establishment 
phase, which covers cost of initial clearing, fencing and planting and, of 
course, several annual weedings and cleanings. Trees forty years old or more 
can be, and have been, killed or severely damaged. Sycamore, for instance, 
can be a valuable crop (a record price of over £1,000 was recently paid for a 
single curly-grained tree), but damage in certain areas has been so heavy and 
frequent that timber growers are thinking of growing less susceptible, and 
often less valuable, species. 

During the past ten years the Forestry Commission and the Ministry of 
Agriculture have had a small team of research workers considering the various 
grey squirrel problems. The life history of the animal has been carefully 
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Typical bark stripping by grey squirrels, high up in young sycamore tree 


studied, and several very efficient traps developed, tested and put on the 
market. At the moment the possibilities of poisoning grey squirrels are being 
examined in Scotland. In England and Wales, however, poison may be used 
only against small ground vermin. 


Easily trapped 

One consolation to owners of susceptible tree crops is the fact that squirrels 
are easily trapped. The period in which the damage occurs is the best for cage 
trapping. It must be remembered it is a seasonal method of control, being 
effective only when the natural food supply is low—usually from April to 
July inclusive—although when there has been a failure in the acorn or beech 
mast, it is sometimes possible to cage-trap throughout the winter. Three 
commonly used cage-traps are the Legg permanently-baited trap, the Legg 
single-catch trap, and the Young or New Forest trap. 

Trapping sites should be selected with care, looking for those areas where 
squirrels are most frequently seen. It is surprising sometimes just how many 
squirrels can be trapped where numbers appear to be few. Traps can be placed 
at the base of mature trees containing large, dry dreys, or squirrel holes. On 
smooth-barked trees such as birch and beech, squirrel ‘traffic’ can plainly be 
seen in the form of numerous small scratch marks. Avoid placing traps in 
dense ground vegetation such as grass and bracken, otherwise the bulk of the 
bait will be lost to mice and voles. 

Place the traps in position with the doors pegged open. Then the trap and 
area for several yards around should be thinly pre-baited with acorns and or 
whole maize for four or five days. This will draw the bulk of the squirrels in 
the immediate area. The traps should be set as soon as the squirrels are found 
to be entering them. By law, a trapper must visit his traps at least once every 
twenty-four hours. In areas where there are many squirrels, traps can be 
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visited with success as often as three or four times a day. After two or three 
blank visits, the traps should be moved to another area. During the period 
when damage occurs, squirrels are very active and can travel long distances. 
It often pays to trap over the ground again after a short resting period. Last 
summer, for example, on an area near Salisbury, 260 grey squirrels were killed 
in four days, using 70 traps, mainly of the cage type. 

Another common method of control during the winter months is to poke 
out the dreys with a light sectional squirrel rod, shooting the squirrels as they 
escape. A team of three or four men with guns and a suitable dog make an 
ideal team. The best results are usually obtained during wet, windy weather, 
when most of the squirrels are sheltering in their dreys. 


[he Forestry Commission issues a leaflet, Traps for Grey Squirrels, 
which is obtainable free from their office at Princes Gate, London, S.W.7. 


Mr. F. A. Courtier is the Forestry Commission’s Game Warden living at Lyndhurst, Hants 


The Ministry’s Publications 


Since the list published in the May, 1962, issue of Agricu/ture (p. 90) the 
following publications have been issued. 


MAJOR PUBLICATIONS 


Copies are obtainable from Government Bookshops (addresses on p. 154), from any Divisional 
Office of the Ministry or through any bookseller at the price quoted 


BULLETINS 


No. 183. The Identification of Common Water Weeds (New) 3s. 6d. (by post 
35 10d ) 


Includes 34 drawings of the most common water weeds, each bearing a descrip- 
tion of the methods of growth and distinguishing features. Divided into 3 
groups: emergent, floating and submerged plants. 


LEAFLETS 
Up to six single copies of Advisory leaflets may be obtained free on application to the Ministry 
(Publications), Ruskin Avenue, Kew, Richmond, Surrey. Copies bevond this limit must be 
purchased from Government Bookshops, price 3d. each (by post 6d.) 
ADVISORY LEAFLETS 


No. 383 Cockroaches (Revised) 


FARM MACHINERY LEAFLET 


No. 21. Barn Hay Drying (Revised) 6d. (by post 9d.) 


FREE ISSUES 
Obtainable only from the Ministry (Publications), Ruskin Avenue, Kew, Richmond, Surrey 


Survey of Bee Health and Beekeeping in England and Wales, 1961 
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Farming Cameo: Series 2 


50. Midhurst and Petworth 


West Sussex M. J. Field 





THe Weald of Kent, Surrey and Sussex is one of the most fascinating geological 
regions in Europe, particularly so at the western end of the Midhurst and 
Petworth district, where the various beds are concentrated in a small compass. 
Exposures of the Wealden beds around Milland and Fernhurst form con- 
centric hairpin-shaped bands which can be crossed in close succession, 
and give a rare and varied scenic quality to this part of Sussex. 

The district itself is bounded on the south by the scarp of the Downs (750 ft) 
and their immediate dip slopes, and by the county boundaries with Hampshire 
and Surrey to the west and north. The eastern boundary follows roughly the 
path of the Horsham-Pulborough electric railway line. Rainfall varies from 
35 inches on the high ground to 27 inches on the lower areas. Holdings 
differ widely in size from 20 to 2,000 acres. 

Drainage is principally southwards by the Arun, which breaks through the 
chalk scarp at Amberley. Before that, the Arun is joined by the Rother, 
which flows eastwards through the Lower Greensands, picking up streams 
from the Gault and chalk springs. 

The imposing scarp slope of the chalk is mostly too steep for cultivation. 
Behind it, the immediate dip slopes are now well farmed, mostly in big units. 
Cereals grow, and cattle graze leys, where a generation ago scrub thrived and 
rabbits competed with sheep for the downland turf. These soils, often only 
flint and chalk, have shown surprising capacity and resistance to drought. 
and have fitted in well with modern extensive methods. 

Below the chalk runs a narrow ridge of Upper Greensand (250-300 ft) 
carrying a few horticultural holdings with glass structures and orchards. 
particularly nearer the villages. This strip is not wide enough to develop the 
full potential of this useful soil type. The rock is near the surface, and springs 
are often found where water is held up by the underlying Gault clay. 

This, the next exposed layer, is flat and heavy. difficult to drain and 
cultivate, and is largely in permanent pasture. The belt is again narrow, and 
there are only one or two small farms in this district which are situated 
entirely on the Gault. Farms here usually have both Gault and Upper 
Greensand, and generally extend either to the Lower Greensands or up on to 
the Downs as well. 

Beyond the Gault stretch the ridges of the Lower Greensands, rising to 
900 ft at Blackdown and giving some of the most fertile and some of the most 
sterile soils in England. At this end of the Weald, the Folkestone beds are 
covered in heathland and common, giving podsolized soils and clean white 
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bleached sands. They are extremely acid, dry and mineral deficient, and few 
attempts have been made to improve them, although some areas are covered 
in conifer plantations. 

The middle band of Sandgate beds gives rise to some most fertile. free- 
working red soils, which will grow useful crops of sugar beet and early and 
maincrop potatoes. Where they can be irrigated from natural water. these 
soils have a considerable potential which has not yet been fully realized. 

Ringed by the Hythe beds and Atherfield clay 1s the great Low Weald 
(50-200 ft). This area of clay soils is the ‘Weald’ as locals understand it. 
It is land which has been farmed for centuries and carries beautiful half- 
timbered farmhouses, many with graduated local stone roofs. The great 
Sussex barns proclaim its prosperous past, and an air of prosperity is still, 
often expensively, maintained. But under today’s circumstances it is some of 
the most difficult land to farm for a living. 

Those farming in this highly desirable residential area labour under a 
number of economic disadvantages. The soils are ill-drained. There are not 
usually sufficient buildings to house through the long winter the numbers of 
stock which the land can carry with modern methods. The whole area is 
heavily wooded, and many fields are small, surrounded by chain-wide ‘rews’ 
of woodland. These often have ditches on each side as well as one down the 
middle. Farm roads may be inadequate, but the train service is good. In 
consequence land values are high, and expensive improvements are difficult 
to carry out with normal mixed farming. 

On the Weald clay, and localized around Kirdford, is a considerable apple- 
growing area, with a co-operative store and packing station. It is possible that 
the high costs of equipping and draining Weald clay soils would be recouped 
by a potentially high return crop such as apples, but this could have only 
limited application. 

With this great variety of soils, it would not be surprising if there were 
extreme differences in patterns of farming. In fact, the vast majority of farms 
fall into the group described in the Wye College statistics as ‘Milk with mixed 
crops and livestock’, with winter milk as the aim and ley farming the method. 
Yard-and-parlour systems have increased, together with forage harvesters 
and larger silos, usually designed for self-feeding. 

The standardized pattern of farming imposed is shown by the following 
table, which compares three typical areas of different soil types in the district. 


Greensands 
Indicator eald Cle Chalk and Gault 
System index 106 QY 
Standard output per acre £42-3 £37-7 £399 
(without orchards) (£37 0) 
Standard output as percentages 
Milk 38-6 25.1 37-5 
Sheep and cattle 15-7 17-9 16:1 
Pigs and poultry 16:6 31-8 15-4 
Crops 29:1 25:2 31-0 


100-0 100-0 100-0 


Livestock units per 100 acres 39-9 35-0 
Standard grazing livestock output 

per forage acre £31-0 £29-$ 
Forage acres per grazing livestock 

unit ) 2:8 
Percentage of intensive livestock 

units* 5 64 
Percentage of livestock units being 

dairy cows 37°5 24:1 


These figures do not take into account differences in yields or costs of production 
Intensive livestock units pig, poultry and dairy cow livestock units 


The high pig and poultry output on the chalk in these figures is a reflection of outdoor pig 
rearing, which has increased considerably in recent years 





Your Fixed Equipment 


Michael F. Tilley 


Agricultural Land Service, London 


Storing Ware Potatoes Indoors 





PRACTICALLY any building which has sufficient capacity to hold the tonnage 
required can be used to store potatoes in bulk. Such unlikely buildings as 
Dutch barns, covered cattle yards and Nissen huts have been converted 
satisfactorily, as well as the more obvious cowsheds and barns. Calculation of 
capacity should be based on 56 cu. ft per ton stored. For choice the building 
should be rather larger than is required for the tonnage which it is proposed 
to grow. This not only takes care of the bumper crop, it also allows free 
space for sorting and stacking right from the start. 

Any building big enough to store more than the odd 50 tons should have 
large access doors at each end. Although it is improbable that it will ever be 
loaded from more than one end, the added flexibility of being able to unload 
from either end is a great advantage. Also, in the event of a crop going wrong 
it is a sound insurance to be able to open up the store for speedy unloading 
from both ends at once. 

Generally speaking, if there is any choice in the matter, a long narrow 
building will make a better potato store than a shorter, squarer one. The 
ideal width will depend largely on the type of elevator to be used in loading 
the store. But in a narrower building it should be possible to load satisfactorily 
simply by drawing the elevator gradually backwards down the centre. With a 
wider store it is usually necessary to manoeuvre the elevator backwards and 
forwards to load first one side of the store and then the other. This can be a 
very time-consuming operation. 


Two types of store 

Ware potato stores may be broadly divided into two types, shallow stores, 
Where the potatoes are stacked not more than & ft deep, and deep stores in 
which the potatoes are stored up to 12 ft deep. Although ventilation must be 
provided in both types of store, the shallow store can rely entirely on slatted 
‘A’-frame ducts on the floor of the store which can be opened to the air at 
both ends. Fresh air will draw through these ducts and through the stack of 
potatoes sufficiently to keep them at a satisfactory temperature. The ducts 
must, of course, be fitted with valves at each end so that they can be closed to 
prevent freezing air damaging the potatoes. 

With deep stores some form of electric fan must be installed to provide 
enough air to force its way through the deeper stack of potatoes to cool 
them. For this purpose the slatted ‘A’-frame ducts have their ends connected 
to the main air duct, at one end of which is the fan. Until recently it was usual 
to put this main air duct below floor level down the centre of the building. 


14] 





The development of conveyors and elevators for the mechanical unloading of 
the store has altered this. To work efficiently, these conveyors must be used in 
ducts below floor level. It is therefore necessary to move the air duct to one 
side of the building. In buildings up to 40 ft wide this can provide perfectly 
satisfactory ventilation, and at one side of the building the air duct can be 
just as well, and probably more cheaply, built above floor level as below it. 
With the type of ducting described for deep stores, Nonanol sprout suppres- 
sant can a!so be used to keep the potatoes in good condition. This is not 
possible with the rather cruder ventilation arrangements which may be used 
for a shallow store. 


Thrust on walls 


Potatoes stored in bulk exert a sideways thrust on the walls of about 10 Ib 
per sq. ft for each foot depth of potatoes. This means that at the bottom of a 
12 ft high stack of potatoes the thrust will be about 120 Ib per sq. foot. 
Whether or not the walls of an existing building will be strong enough to 
withstand this thrust can only be judged on the site by a person with a sound 
knowledge of building construction. It would be useless to attempt detailed 
guidance in an article of this nature. Cases are known in which well-built 9 
inch concrete block walls, lined with a single layer of straw bales, have stood 
up well to the thrust of a 12 ft high stack of potatoes. But in other cases 9 inch 
brick walls—usually considered to be stronger than concrete block—have 
failed under a similar loading. 

However, doubtful walls can easily and cheaply be reinforced by forming 
a ‘box-frame’ of steelwork around them. This should take the form of light 
R.S.J.s built vertically against the outside of the walls, opposite each other in 
pairs. They must be fixed securely at ground level in heavy concrete founda- 
tions and at eaves level must be tied together across the building by MS. rods. 
The need for these rods can be seen if the steel uprights are likened to two 
cricket stumps stuck into the lawn about 3 ft apart. Standing between the 
stumps it would be a simple matter for you—in the role of the potatoes—-to 
push the stumps over. But if the stumps were tied together at the top, even 
if only with a fairly thin piece of string, you would have to push pretty hard, 
and snap the string, before the stumps collapsed. Reinforcement of this sort 
will make all but the weakest of masonry walls strong enough to withstand 
the lateral thrust of the potatoes. The walls must also be made frostproof 
either (where the room is available) with a layer of straw bales or else with 
2-inch-thick sheets of compressed straw or wood wool slabs. These need to be 
rendered on the inside. 

Recently the need for labour economy in the harvest field has led to 
mechanical harvesting and the moving of the potatoes from field to homestead 
in $-ton or I-ton stillage boxes which are best handled by fork-lift trucks. 
Once they are in the boxes it seems an obvious development to store the 
potatoes this way. This also simplifies the building problem, since all the lateral 
thrust of the potatoes is taken by the boxes themselves and any frostproof 
building can be used for storage. The problem of ventilation is well on the 
way to being solved, though it seems doubtful whether the Nonanol sprout 
suppressant technique can be used without considerable modification. Stillage 
Storage is, however, a technique which is well worth looking into by any 
farmer who is thinking of indoor potato storage. 
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At the Farmers’ Club 


Farming for Consumption 


Reported by Sylvia Laverton 





IN his talk about contract farming at the Farmers’ Club on 9th May, 
Mr. Anthony Fisher (Chairman of the Buxted Chicken Company and a 
farmer since 1950) began by pointing out that this is a relatively modern 
method of trying to produce exactly what the market requires. He therefore 
dealt first with marketing —‘‘probably the biggest problem facing farmers 
today — before discussing the lessons to be learnt from the chicken industry. 
and the advantages and disadvantages of contract farming in general. 

Marketing means much more that the transfer of produce from farmer 
to consumer, he said. It involves processing as well as moving the product. 
and also controlling the amount produced and the time at which it is offered 
to the consumer. Until recently, the people concerned with marketing have 
had little influence on the type and quality of the products dealt in, for the 
decision on what to produce, and how much, has lain with the farmer, and 
has been governed by tradition, or by personal inclination, rather than by 
the consumer's needs. This was because farming originated in a peasant 
economy where production (not sale) was all-important, and where, in 
absence of all competition, profitability, costings and accounts never had to 
be considered. 

Relatively new farming techniques have greatly increased output and 
would have altered the shape of agricultural marketing in any case, but now 
rapid changes at the retail level are forcing the pace, aided by modern methods 
of transport and refrigeration. “Contract farming is an attempt to co-ordinate 
production and consumption to the ultimate benefit of both producers and 
consumers. It is the farmer's task to produce the products that are in demand 
in the required quantity and quality, and at the right place and time. These are 
the conditions which will achieve maximum price... the consumer is the 
most important person in the chain of production”. 

“| believe that much agricultural thinking on marketing problems is 
based on conditions which no longer exist”, declared Mr. Fisher. Judgment 
solely by show standards is no measure of agricultural ability to satisfy the 
final customer, and, he added, too many farmers stil! have no proper costing 
systems. Yet what is important is that the final product should be competitive 
on all counts. 

Today, only those firms and individuals who can supply the public on a 
competitive basis will survive. Under conditions of abundance the statutory 
Marketing Boards, set up to sell all that is produced, must inevitably encourage 
over-production and high costs. Marketing organizations are vital, but they 
must operate in the open market. 
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Besides some 8,800 self-service stores, there are now about 650 supermarkets 
in Britain, handling 5 per cent of the country’s foodstuffs’ sales. Further 
expansion of these mass selling chains is confidently expected. and with it an 
expansion of contract farming to meet closely specified retail requirements. 
Outlining how intensive table poultry production has developed between 
1953, when some 5 million birds were produced and retailed at over 5s. 6d. 
per Ib, and 1961, when the output was some 140 million birds retailed at 
prices as low as 3s. per lb, Mr. Fisher explained how various forms of contract 
have been used to obtain the necessary smooth flow and volume of eggs and 
chickens. The effect is to ensure the right number of birds at the right time 
from the right type of parent stock for the hatcheries, and the right number 
of birds at the right time and the right age for the processing plants. Successful 
planning produces what is wanted and also reduces the cost of the final 
product. Without it, it is certain that little or no expansion of the industry 
could have taken place. The difficulties experienced in the past 18 months or 
so-——large profits tempted many people into the industry--have forced every- 
body to increase their efficiency at each level in the production chain, driving 
out those who could not make profits at these lower prices. ““The result will 
be a much more efficient chicken industry, able to meet competition from 
wherever it comes.” 

Defining contract farming as a form of integration or co-ordination, 
Mr. Fisher then asked “Is there a place for the farmer in co-ordinated 
agriculture?” Since big companies are required to do the marketing and 
processing, why should not these large companies do their own producing? 
This may happen in some cases, but Mr. Fisher believed that there 1s a definite 
place for the farmer-producer. The small farmer, the part-time and the one- 
man unit can be exceedingly efficient, especially with animals, he said. 
Contracting companies will look for the most efficient producers, and modern 


costing methods will make it possible to pick out the competent ones from 


those less so. 

Contract (i.e., co-ordinated) farming helps to cut costs. tends to put 
market risks where they can best be carried (with the large co-ordinating 
company), 1s an aid to continuity, and helps the extension of credit where 
this is needed. It also makes for organized marketing. Perhaps its biggest 
disadvantage is that, because it makes planning easier, it can also exaggerate 
mistakes. For instance, feed companies in the U.S.A. have promoted chicken 
production in order to sell feed, regardless of the final market requirements. 
This can also happen with hatchery production of chicks, but this danger ts 
not inherent in contract farming and such mistakes tend to be eliminated by 
co-ordinating from the market back to the breeding farm. 

Summing up, Mr. Fisher said that in future we cannot put up with the 
haphazard production of food by farmers. Those who are not prepared to 
make the necessary changes will blame anybody but themselves. “But if we 
are going into the Common Market, or if markets are to become freer, as | 
believe they will, farmers, together with everyone else. must be able to stand 
on their own feet. If contract farming is an intelligent way of achieving this 
end, then it has come to stay and we must learn to use it”. 








Agricultural Chemicals Approval Scheme 


Additions to the 1962 List of Approved Products 


THE following additional products have been approved under the Agricultural 
Chemicals Approval Scheme. The Second List of Approved Products was 
published on Ist February, 1962. 


INSECTICIDES 
MENAZON 


A system organo-phosphorus compound for the control of aphids on broad beans, 
Brussels sprouts, sugar beet and potatoes. 


Liquid Formulations 


Saphicol—Plant Protection Ltd. 


FUNGICIDES 
MANEB—Wettable Powders 


Kypman 80—Metallurgical Chemists Ltd. 


SULPHUR—Colloidal and Wettable Formulations 
Sulsol—Boots Pure Drug Co. Ltd. 


HERBICIDES 
DINOSEB (DNBP)—Amine Salt Formulations 


Kiloseb 185—Metallurgical Chemists Ltd. 


DINOSEB——Formulations in Oil 


Baywood DNBP Haulm Killer—Baywood Chemicals Ltd. 
Shell Potato Haulm Killer—Shell Chemical Co. Ltd. 


PARAQUAT 


A translocated herbicide for the control primarily of grass weeds including couch, and 
in addition many annual broad-leaved weeds around top and soft fruit; for use also 
pre-emergence in bulbs and for killing grass swards before reseeding. 


Liguid Formulations 


Gramoxone—Plant Protection Ltd. 
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Wood Pigeon Nest Destruction 

A series of tests carried out by the Ministry’s scientific officers since 1955 has 
shown that destruction of wood pigeon nests, properly organized, could considerably 
reduce the numbers of young birds normally surviving at the end of the breeding 
season. So in 1959 the Ministry approved nest destruction as eligible for the rabbit 
clearance society grant of 50 per cent. Now over 350 societies have taken up the 
work with varying success. Some have closely followed the Ministry's recommended 
methods, but others have not. As a result, a good deal of effort has been wasted. 
Societies have realized that nest destruction can be fitted in with the off-season for 
rabbit work; nevertheless they have put their operators to work without too much 
regard for correct timing. For example, having found time for one attack, some 
societies have not understood the importance of the follow-up six weeks later. 

Two operations are essential: one in the last week of July, another in the second 
week of September. Ten pairs of wood pigeons left undisturbed throughout the 
breeding season will produce 20 young birds by the late autumn. If their first nests 
are destroyed the adults will immediately start nesting and laying again and will 
still succeed in producing 18 youngsters. But if a second operation is done six weeks 
after the first, and both are at the proper periods, the number of surviving young 
birds can be reduced to as few as seven. This demonstrates clearly the vital factor in 
this method of control—two separate operations at the right times. It cannot be 
over-emphasized that if the second is not carried out, or if Operations are at the 
wrong time, it is all so much wasted effort. 

A special publicity campaign is in hand for 1962. Occupiers and rabbit clearance 
societies are being urged to follow the organized shooting of wood pigeons which 
they supported in the spring with properly planned nest destruction. The importance 
of this is obvious when it is remembered that although over 300,000 wood pigeons 
were shot in East Anglia in two days last February, it has been generally reported 
that their numbers have been little reduced. It is vital that birds should be allowed 
no time to build up their numbers. In short, shooting and nest destruction are 
complementary, and success will not be achieved unless they follow each other in a 
single over-all plan. 


Money for Farm Improvements 

Farming efficiency depends largely on the suitability of the buildings, roads, fences, 
water supply and other items of fixed equipment. Only if the fixed equipment is 
adequate and modern can the best returns be obtained from farming. 

But providing and modernizing fixed equipment can be costly, and finding the 
capital is sometimes a problem. How can money be obtained for farm improvements 
if private resources are not available? Of special importance to landowners and 
Owner-Occupiers are the borrowing facilities provided by the Lands Improvement 
Company and the Agricultural Mortgage Corporation Ltd. These companies will 
lend money for specific improvements against the security of a rent-charge created 
on the improved holding. Up to the full cost of the works may be borrowed and 
repaid over a period depending upon the life of the improvement. The longest 
repayment period is 40 years. For medium-term credit, the Agricultural Credit 
Corporation offer special facilities for farmers. 

For most farm improvements there are income tax and surtax reliefs. Under the 
capital expenditure claim, tax allowance on one-tenth of the net expenditure is 
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given in each of the ten years following that in which it is incurred. In addition, an 
investment allowance of 10 per cent is given in the first year. For expenditure 
incurred On repairs and maintenance, there are certain allowances under the 
maintenance claim. 

A useful guide to financing improvements is the latest edition of Fixed Equipment 
of the Farm Leaflet No. 2, Financing Improvements to Land and Buildings, available 
from H. M. Stationery Office, price Is. 6d. (by post 1s. 9d.). 


Agricultural Price Indices (U.K.) 

Monthly information on agricultural price indices for the United Kingdom is 
available from the Ministry of Agriculture’s Statistics Division. The items covered 
are wheat, barley and oats (inclusive and exclusive of deficiency payments); potatoes 
(early and maincrop); fatstock (ten kinds, of which six are on two bases, 1.e., prices 
inclusive and exclusive of guarantee payments): milk, eggs. fowls and turkeys; 
fruit and vegetables (twenty-six kinds); compound feedingstuffs (four kinds) and 
fertilizers (one series based on market prices and another on net prices to the farmer 
after deduction of subsidy). 

Also included are the latest annual figures corresponding to the above monthly 
series; the latest annual indices for commodities for which there are no monthly 
series (e.g.. sugar beet and wool; ‘straight’ feedingstuffs and fuel): and the latest 
annual indices (based on prices after the addition of subsidies) for groups of products 
and all-products. 

The charge for the service for one year is 8s. 4d. (single copy of each issue), 13s. 4d. 
(two copies of each issue). Additional copies can be obtained pro rata. Enquiries 
should be addressed to Price Indices Section, Room 336, Great Westminster House, 
Horseferry Road, London, S.W.1. 


Market Development Scheme 
As promised in the Annual Price Review, the Government are introducing a new 
scheme of grants for research and development in the marketing of agricultural and 


horticultural produce in the United Kingdom. The sum available will be £13 
millions over an experimental period of three years, and the industry will have to 
make available a similar sum from its Own resources. 

The main purposes are: (1) Market research, (2) Promotion of grading, standardi- 
zation and better product presentation, (3) Investigation of reasons for defective and 
sub-standard produce, (4) Communication to producers of the findings and results 
of (1) to (3) above, and of other information on market requirements and how to 
satisfy them, (5) Promoting the business efficiency of local producers’ marketing 
organizations, and assisting the formation of new ones. 

Market research mainly means surveys aimed at finding new and better outlets 
for particular kinds and grades of produce. Grading and better product presentation 
are concerned with making the produce more acceptable in old and new markets, 
thus enhancing the prices received. Item 3 is concerned with poor produce which 
spoils the market, finding Out why it is unsatisfactory or why it becomes so after 
leaving the farm. All the information described above needs to be communicated 
back to farmers so that they can take action on it. Item 5 is concerned partly with 
improving the internal organization of existing marketing co-operatives and other 
farmers’ groups and partly with the creation of new ones. 

This assistance should be useful to small farmers, to help them offer larger 
quantities of more uniform produce than they can do individually, but it will not 
be confined to small farmers. The new organizations whose formation may be 
assisted must have constitutions which ensure local control and independence, and 
assistance may be given only up to the point of registration as a co-operative or a 
company. 

Application for grant must fall within one or other of these five fields, and it is 
hoped that the applications will be sufficiently numerous and well thought out to 
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enable a good selection to be made. They may be made by any person or body 

directly concerned with the marketing of agricultural or horticultural produce. 

The Scheme will be administered through an Executive Committee to be consti- 
tuted by the three Farmers’ Unions, with an independent Chairman. The Committee 
will receive and inspire applications for grant, and will examine the technical and 
commercial merits and estimated cost of the proposals. It will be the Committee's 
function to recommend acceptance of and propose the rate of grant for each 
proposal they think desirable and eligible, according to general principles that have 
been agreed with the Government. 

The rate of grant for individual projects may range between 25 and 75 per cent, 
and the following will be taken into account when assessing their value. 

1. The extent to which the project will benefit producers, even though it may benefit 
other interests as well. 

2. The extent to which it will benefit producers generally as distinct from any group 
of farmers associated with the application, or the applicant personally. 

3. The cost in relation to the applicant’s resources. 

4. The extent to which the applicant may already have a duty to carry out some 
part of that or similar project from his own funds, or from funds made available 
under statute. 

Decision as to approval and rate of grant will be taken by the Agricultural 
Departments. The Executive Committee, however, will normally have sole dealings 
with applicants for grant. The results of all researches and investigations will be 
published from time to time. The form and timing of publication will take due 
account of the private commercial interests of those concerned. 


R.A.S.E. Award to Dr. A. T. Phillipson 

The Royal Agricultural Society of England’s Research Medal this year has been 
awarded to Dr. A. T. Phillipson, Deputy Director and Head of the Physiology 
Department, Rowett Research Institute, Aberdeen. 

Dr. Phillipson has specialized in the method of digestion of nutrients in cattle 
and sheep. Until his research work it was thought that the fibre in the ration was 
digested into sugars before it was utilized by the animal, but Dr. Phillipson showed 
that it was digested into fatty acids, such as acetic acid, and absorbed in the 
stomachs. This has led to great changes in the scientific rationing of dairy cows and 
fattening stock. 

Since the dairy cow can manufacture butterfat much quicker from acetic acid 
than she can from sugar, it is necessary to feed to high-yielding cows substances 
which produce acetic acid to prevent decrease in fat content in their milk. Similarly, 
he has shown that another of the fatty acids, propionic, was converted into sugar 
and so assisted the fattening of meat animals. 

Following his work, a large number of experiments have been made all over the 
world which have confirmed and extended his results. It may well be in the future 
that salts of these fatty acids may be fed to boost normal rations for the production 
of butterfat in milk or for fattening purposes. 

Dr. Phillipson has also worked on protein absorption in the sheep and has shown 
that on a diet of low protein hay more protein leaves the stomachs than enters. This 
suggests that fibre-digesting bacteria in the stomachs manufacture protein from the 
urea in the saliva. This idea is now being confirmed in parts of Africa where large 
quantities of fibrous grasses of very low protein content are being made into 
preduction rations for cattle by giving them licks of urea-molasses. 





COOKS 


The Diagnosis of Mineral Deficiencies in 
Plants by Visual Symptoms (3rd edition). 
T. WaLLAce. H.M.S.O. 63s. 


This standard reference book has 312 
coloured plates, reproduced from colour 
photographs of symptoms of nutrient 
deficiencies of most of the important food 
plants, including fruits, grown in Great 
Britain. Probably most people have used 
earlier editions to compare a sick plant with 
some of the plates. The conclusion reached 
from the comparison is now more likely to 
be satisfactory, because the colour re- 
production in this third edition is much 
improved. However, there are many pitfalls 
for the unwary in this procedure. Virus 
diseases, for instance, give similar symptoms 
to nutrient deficiencies, particularly in 
cereals, sugar beet, carrots and potatoes. 
This is emphasized in the caption of a plate 
illustrating sugar beet yellows, but not for 
other crops. 

The 125 pages of text deal with the 
principles of plant nutrition, and the supply 
by the soil and uptake by the plant of both 
major and trace elements; their function in 
the plant is also briefly discussed. The most 
valuable chapters are those concerned with 
methods of determining mineral deficiencies 
in crops. A section in this edition has been 
added on the Aspergillus niger method for 
determining magnesium, copper, iron, 
manganese, molybdenum and zinc in soil 
and plant material. The experimental 
procedure is given in detail and standards 
defined. Black-and-white plates illustrate 
the appearance of petrie dish cultures 
grown under defined conditions with various 
levels of the nutrients. 

Other chapters supplement the colour 
plates, describing the diagnostic symptoms 
of the various deficiencies and giving advice 
on the procedure to follow when faced with 
a crop in which nutrient deficiency is 
suspected. One chapter gives sound practical 
advice about the pitfalls mentioned above; 
another outlines the procedure for confirm- 
atory field experiments. Although the text is 
similar to that of the second edition and 
follows the same pattern, it is more com- 
prehensive and deals with 300 references to 


the literature, compared with about 200 in 
the previous edition. 

The book is well printed on good paper, 
strongly bound in a stiff cloth cover, and 
should stand up to the handling it will 
undoubtedly receive, on the library table. 
the laboratory bench and in the field officer’s 
vehicle. Replacing the worn copy of the 
earlier edition will be well justified. R.H 


Report of the British Council, 1960-61. 25. 6</ 


The works of Dickens have been trans- 
lated into many languages, but did you ever 
hear of a monograph on hydroponics 
Urdu, or a textbook on genetics in Swahili? 
To enter our western temple of science and 
technology, it 1s essential for many who will 
never their distant 
acquire one of the languages that are the 
keys—and which can open more doors than 
English? 

To promote a wider knowledge of the 
English language abroad is one of the func- 
tions conferred on the British Council by its 
charter, and the greater part of its Annual 
Report for 1960-61 is given to describing its 
problems and achievements in this field. 

In 1961, we learn, 100,000 students were 
attending classes in English in institutes 
abroad sponsored directly by the Council. 
Many times this number must have been 
helped indirectly by the Council’s contribu- 
tions of books and teaching material and by 
its special arrangements in conjunction with 
Cambridge University for examining foreign 
students in English. Where, as in many 
former British possessions, English has the 
status of an official language, the Council's 
work touches all who enter the regular 
educational system, since it appoints officers 
able to give specialized assistance and advice, 
not only in the teaching of English, but also 
in the training of teachers. 

This last is a special problem. Many 
students learn English from teachers who 
have never heard it spoken by Englishmen 
in England. Another problem is what sort 
of English to teach. Comparatively few 
pupils are likely to want it for the study of 
English literature or for purposes of foreign 
travel; most may be expected to need it as 
a means to higher education, or perhaps to 
an official position. One may speculate 
whether variants may develop adapted to 
local needs—technical, scientific, admini- 
Strative or political, and what sort of part the 
British Council should play in encouraging 
or restraining such developments. 

The spread of the English language 
abroad, though specially treated in this 
report, is only one of the Council’s many 
responsibilities. Copies may be obtained 
from H.M. Stationery Office. R.V.A. 
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World Review of Pest Contro!. Vol. 1, 
Part 1 (Spring 1962). PUBLISHED 
QUARTERLY BY WorLD REVIEW OF PEST 
CONTROL. Subscription 10 guineas a year 
for commercial organizations and § 


guineas for non-commercial 


Published by Fison’s, this is the first 
edition of a new magazine. When aiready 
faced with a mass of technical and scientific 
periodicals, yet another one is apt to be 
received with mixed feelings. When this 
happens, a first reaction is to discover who 
are the editors and contributors and what ts 
the nature and content of the contributions 
On all these counts World Review of Pest 
Control has got off to a good start. The 
Consulting Editor, Dr. Hubert Martin 
(unfortunately misnamed on the title page), 
needs no introduction to workers in 
economic plant pathology and entomology; 
the contributors on this from 
Canada, the U.S.A. and England, are well- 
known authorities in their respective fields, 
and the main articles are of topical and 
fundamental interest 

Manufacturers of agricultural chemicals 
have made an enormous contribution to the 
research and development that has placed 
sO many new and valuable means of pest 
control in our hands, and we now have to 
thank one of them for sponsoring a useful 
and well-produced addition to technical 
literature. The cost is fairly high, especially 
to commercial subscribers, but if the 
standards of the first issue are maintained, 
this publication should have a long and 
useful life. F.H.J 


occasion 


Pigs: Their Breeding, Feeding and Manage- 
ment. V. C. FisHwick. 8th Edition, 
revised by Norman Hicks. Crosby 
Lockwood. 20s. 


This book is a good introduction for 
anyone who wishes to learn about pigs and 
pig-keeping, because it is practical, easy to 
read and understand, and is well illustrated. 
Students on pig husbandry courses may, 
however, think the book is poorly arranged 
for their purpose. Topics of major impor- 
tance are seldom found in one section, but 
may be placed in several chapters, and the 
index does not always indicate these scat- 
tered references. For instance, feeding 
principles are dealt with after rations for the 
various classes of pigs have been given in 
several previous chapters. The student may 
thus tend to accept rations as ‘recipes’, 
rather than the application of feeding 
principles, and he may fail to achieve that 
understanding which will enable him to 
vary rations to fit in with changes of price 
or availability. A description of how these 
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recommended rations arise from feeding 
principles would have been an advantage. 
The book is not always right up to date. 
The injection of iron as a routine method to 
prevent piglet anaemia is not mentioned, 
nor is the possibility of feeding more than 
33 per cent of wheat in the ration. There is 
no description of the methods of injecting 
piglets and sows, a task now frequently 
performed by pigmen. It would have been 
useful to have some account of slatted 
floors; more on materials and methods to 
improve insulation in pig houses; reference 
to the pigman’s work routine and of planning 
layouts and methods to make the best use 
of labour. The lack of discussion of topics of 
present interest is More apparent in contrast 
to the section on marketing and grading 
which forms an excellent final chapter. 
Although more radical planning would 
have improved the book, it quickly engages 
the reader’s attention and provides him 
with a sound introduction to the subject. 
R.G.M. 


The Silage Makers’ Handbook. Pan 


Brittanica Industries. 2s. 6d. 

Here is a good example of the best type 
of commercial literature. It is superbly 
produced, and the authors are to be 
congratulated on the success of their efforts 
to present a most complicated subject in a 
clear, precise and readily understandable 
manner for non-technical readers. 

The object of the book is quite obviously 
to establish the need for kylage, a patented 
product consisting mainly of calcium 
formate and sodium nitrate. 

It can be argued that to compare the 
national importance of hay and silage on a 
wet weight basis, as is done in the introduc- 
tion, can be rather misleading, and a com- 
parison on available starch equivalent or 
digestible dry matter would be preferable. 

The section on additives seems to be 
unduly simplified. Additives are divided into 
two groups: those with an indirect action, 
such as molasses, which work by stimulating 
the bacteria present in the ensiled crop to 
produce acids and thereby preserve the 
fodder; and those which have a direct 
action by inhibiting bacterial growth. 

In dealing with the second group, the 
only additives mentioned are sodium 
metabisulphite and kylage. No reference is 
made to the use of strong acids as in the 
A.1.V. process or weak acids, such as formic, 
both of which have been very successfully 
used on the Continent. 

The authors rightly stress the importance 
of readily-fermentable carbohydrate being 
present to ensure adequate development of 





lactobacilli and the conversion of the 
carbohydrate to lactic acid. By implication 
the impression might be gained that, if kylage 
is used, no adequate amount of readily 
fermentable carbohydrate is necessary. Even 
if it is accepted that kylage stimulates the 
lactobacilli, however, there is little point in 
doing this unless the bacilli have an adequate 
supply of carbohydrate which they can 
utilize and convert to acid. It is in this 
connection that molasses is of such value 
for high protein crops. 

These are questions of approach to the 
problem, and do not limit the value of the 
book. It is splendid value and should assist 
farmers in producing high quality, waste- 
free silage. The coloured illustrations 
especially are of considerable educational 
value. H.L.M. 


A Survey of the Agriculture of Northumber- 
land. H. C. Pawson. John Murray. 25y. 


This year for the last time, the Royai 
Show is being staged at Newcastle. The 
Royal Agricultural Society have marked the 
occasion by publishing a survey of the 


agriculture of the neighbouring county of 
Northumberland. They could hardly have 
done better than to commission Professor 
Pawson ‘to record for posterity the present 
character and recent development in the 


practice of the local agriculture’. He has 
been = pre-eminently concerned — with 
Northumbrian farming since he _ first 
entered Armstrong College, Newcastle-on- 
Tyne. as a student; he spent the whole of his 
working life there and is still active. 

Professor Pawson has done far more than 
merely satisfy his terms of reference. A work 
of this kind can be a guidebook or a book of 
reference. This is both—and something 
besides. Selected chapter headings give some 
indication of the breadth of approach which 
the author has brought to his task. Geology 
and Soils, Farm Equipment, Rents and 
Labour, Farming in the Northern Area, 
Farming in the Southern Area, Sheep. 
Agricultural Education and Research and 
Changes in the Present Century are only 
some examples, and they give no more than 
a hint of the wealth of detail which has been 
amassed and of the insight with which it is 
presented. 

The reader will find Professor Pawson at 
his best in describing the farming systems 
which predominate in different parts of the 
county. The chapter on sheep includes 
the best short description of the Hexham 
Leicester breed and its history I have seen. 

Northumbrian readers will feel at home 
as they find references to well-known 


personalities, and records of individual 
attainment that will also serve posterity well 
The book abounds with good illustrations, 
tables, graphs and much useful reference 
material. But farmers at home and abroad, 
farm workers and students, will read it from 
cover to cover with advantage and pleasure 
At no time is it merely descriptive; science, 
history and humanity are always closely 
interwoven. Indeed it can be recommended 
not merely to those who will visit Northum- 
berland, but as a fascinating introduction to 
the whole study of agriculture for those who 
like to approach the subject from = the 
standpoint of local farming systems 


EMC. 


Veterinary Annual, 1961. Edited by W. A 
Poot. John Wright and Sons. 42s 


Research in the various disciplines ot 
veterinary science has made so much 
progress during the past 15 years that 
veterinary surgeons have found it almost 
impossible to keep abreast of published 
knowledge. This difficulty has been over- 
come in no small measure by the appearance 
of this third volume of the Veterinary 
Annual, which is of the same high standard 
as its predecessors. 

The editor, who has had a life-long 
experience of this type of work, deserves 
the highest praise for his monumental task 
of concentrating the contributions of 36 
authors—each an expert in his own field 
into some 400 very readable pages. 

The first few chapters are devoted to 
special articles on current developments in 
veterinary medicine in Britain and other 
countries. Due regard is paid to ecology, 
parasitology and specific physiology; there 
is an article on the epidemiology and control 
of animal trypanosomiasis in Africa, and 
an unusual but nevertheless appealing item 
on retirement from the Colonial Service. 

The main part of the book includes 
reviews of current literature under many 
headings, including diseases related to 
bacteria, fungi and viruses, nutritional and 
metabolic disorders, immunology, radia- 
tion and radiation hazards, legal decisions 
and legislation, and a list of new drugs and 
appliances. 

The book contains a wealth of facts and 
there is something in it for everyone 
concerned with animal health. But it 
assumes a knowledge of the subjects 
unlikely to be possessed by students. It 
will be graduates who derive the greatest 
benefit from its contents. Nevertheless, it is 
such an excellent work of reference that it 
should be in every library to which agri- 
cultural and veterinary students have 
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access. Its size is such that it can be carried 
about easily, the paper is of excellent 
quality and the illustrations leave nothing 
to be desired. There are more than 2,000 
references to public work, and the large 
index has obviously been planned to give 
the maximum assistance. 
4.L.Ww., 


The Lily Year Book, 1962. Tue 
HorTICULTURAL Society. 12s. 6d. 


Royal 


The 26th of a series, this volumes 
dedicated to the late Dr. W. B. Turril who, 
until his retirement in 1957, was Keeper of 
the Herbarium at the Royal Botanic 
Gardens, Kew 

Among the many good articles it con- 
tains is one by Sir Frederick Stern, who 
relates his early 
about the growing of lilies and his associa- 
tion with other lily enthusiasts 

The growing of lilies in North West 
Oregon is described by Edgar L. Kline, 
who recounts some of the successes and 
failures he has experienced in that part of 
America over the last thirty years. 

A contribution likely to be of particular 
interest to those with small gardens is by 
Major Knox-Finlay, who tells of the 


some of reminiscences 


raising and growing of some of the smaller 
types of lilies which he successfully cultivates 
in his garden at Keillour Castle. 

An informative account of a wide range 
of lilies which are grown at the Northern 


Horticultural Gardens at Harlow Car, 
Harrogate, is given by C. D. Smith, who 
describes in detail the varieties which do 
well in these gardens, their soil and cultural 
requirements and associations with other 
plants which are essential for the successful 
growing of lilies 

For those who are interested in the 
colour breeding of lilies, there is some use- 
ful information in a chapter entitled 
‘Colour distribution in Trumpet lilies” by 
Earl N. Hornback of Oregon, who has had 
considerable experience with the breeding 
and raising of many of the new colours 
found in modern hybrid lilies. 

The inclusion of other genera belonging 
to Liliaceae has provided an additional 
interest. It will possibly attract many other 
new readers to this very balanced and 
instructive year book, which is also well- 
illustrated with four coloured plates and 
several black-and-white photographs of a 
very high standard. Gar. 
Lort- 


Lancashire Countrygoer. Jessica 


HOUSE. Robert Hale. 18s. 


This is a book for the traveller who is 


interested in the rivers, dales and fells of 
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Lancashire, from the Lune to the Douglas, 
and the adjacent Craven district of York- 
shire. It contains a wealth of information 
on country lore, walks, places and buildings. 
Miss Lofthouse is a very well-known writer 
on the northern country scene and she has, 
to a remarkable degree, the ability to 
communicate her own keen interest to the 
reader. The book is illustrated throughout 
by the author’s drawings, which are not the 
least part of its charm. 

Many people must have wondered about 
the derivation of some of the strange place 
names found in these parts; the explana- 
tions of these will delight the reader with a 
feeling for the past—not so remote when 
seen through the eyes of this author. The 
Danish, Saxon and Norman settlers all 
brought their share of the customs, legends 
and language of the present inhabitants 
Miss Lofthouse is obviously at home in this 
countryside and is familiar not only with 
the broad outline of its history but also with 
the special histories of many of the old 
farms, houses, religious foundations and 
military encampments. 

She has the countrywoman’s approach, 
and the zest and youthful outlook displayed 
in this book are refreshing to the jaded 
townsman. But it is to the rambler and fell 
walker that the book will mainly appeal. 
It is, in effect, a guide book for the young, 
and an eye-opener to those who spend too 
much of their time travelling along our 
main roads. To those living and farming 
here it is a ‘must’. 

Ad F. 


The Rhododendron and Camellia Year Book, 
1962. TH: Royal HORTICULTURAL 
Society. 12s. 6d. 


Once again this well-produced year book 
contains a wealth of information on the two 
most popular of evergreen flowering shrubs 
Although the information on camellias is far 
less than that on rhododendrons, there ts a 
further list of Camellia japonica varieties 
compiled by Mr. Charles Puddle and the 
late Mr. Francis Hanger, giving the descrip- 
tions and history of eighteen varieties. This 
information will be a great help to everyone, 
particularly exhibitors concerned with the 
nomenclature of C. japonica varieties. 

Besides the various notes on rhododen- 
drons and camellias, compiled by well- 
known members of the Society, there are 
eight articles; one is a most absorbing and 
descriptive article by Lord Stair on his 
famous gardens at Lochinch. It is supported 
by a number of excellent photographs which 
clearly show the wonderful landscaping and 
planting of these noted gardens. 





Mr. G. A. Harding provides the reader 
with the history and description of his 
father’s garden—Sandling Park, near Hythe 
in Kent. This famous garden, which is 
formed on greensand overlying chalk, 
contains besides rhododendrons, a wide 
collection of hardy trees and shrubs. Here 
again, the reader is treated, through the 
agency of the camera, to various glimpses of 
the grandeur of trees and their shrubby 
accompaniments. 

Pride of place must be given to Dr. H. 
R. Fletcher’s article—based on a paper he 
read to the International Rhododendron 
Conference in Portland (Oregon) last year 
on the Rating of Merit of Rhododendron 
Species. His conclusion that the system now 
being used to assess the horticultural value 
of rhododendrons, and its application, are 
not all that they should be will provide the 
basis for a great deal of interesting discussion 
among rhododendron enthusiasts. 

Readers will find James Platt’s remarks on 
rhododendrons and camellias and the 
resoiling of the Temperate House at Kew, 
both interesting and instructive, for he deals 
with the problems of resoiling beds and 
borders. other matters which cause 
concern to the grower of indoor specimens. 
Using some excellent illustrations, he covers 
the vast amount of work that has been 


also 


accomplished during the past decade to 
improve soil and growing conditions within 
the largest of the plant houses at Kew. 


Some show reports and miscellaneous 
notes complete a first-class publication. 


PS as 


Animal Breeding. A. L. HAGEDOORN. 6th 
Edition. Introduced and annotated by 
ALLAN FRASER. Crosby Lockwood. 20s. 


The first edition of this book was 
published in 1939 and there were ten 
reprints during the author's lifetime 
which, in itself, is a glowing tribute to this 
Dutch consulting geneticist for plant and 
animal breeders. ‘Plant’ should be noted 
because plantbreeders have blazed a much 
longer and more rewarding trail than have 
animal breeders. 

Hagedoorn has his critics, even detractors. 
But so indeed have all those who conceive 
original ideas, and this is just how they 
would wish it to be. Something lasting 
always emerges from the swirl of con- 
troversy. 

Particularly, there is always abuse for 
those who tilt at tradition. Hagedoorn left 
many wounds when he spoke his mind 


about Breed Societies. But here, and on 
other established practices, this outspoken 
Dutchman was just a little ahead of his 
time. So it has been with all original 
thinkers throughout the ages 

Hagedoorn did not, of course, attempt to 
write a text-book on genetics. He set out to 
entice the ordinary livestock breeder into a 
reassessment of aims and methods of 
improvement; to stimulate the student in 
his first approach to a subject Hagedoorn 
thought was ripe for reappraisal and new 
emphasis. The manner of his writing is 
rich and glowing; there was no need for 
him to apologize for his temerity in adopting 
our language. Which of us could have done 
as well in Dutch? 

Into the book he poured a vast knowledge, 
a vast experience of plant and animal 
breeding all over the world, a keen sense of 
humour and a deep love of his work. He 
wanted the ordinary man to accompany 
him up new paths and he wrote so that all 
could understand. And understanding, no 
one can fail to be the richer 

Since 1939 there has been much probing, 
much experiment, much advance. It Is 
therefore fitting to find the néw edition, 
introduced and liberally annotated by 
Allan Fraser, amply equipped for such a 
job. The result is that even those well 
versed in Hagedoorn thinking can start all 
over again and find fresh stimulus. Like 
Hagedoorn, Fraser has the incomparable 
gift of communicating, without which the 
teacher and the commentator always fall 
just short of success. 


1.R. 


The State and the Farmer. Peter SELF and 
H. StorinG. Allen and Unwin. 30s 


This book deals with the origins and 
development of the economic and political 
status of the British farming industry, 
largely in terms of the organizations 
concerned. It starts with an account of the 
general agricultural background, the com- 
plexities of agriculture as an industry and 
the growth of State participation in farming 
affairs. The story is continued with an 
outline of the changing circumstances of 
agriculture, the implementation of policy as 
governed by the 1947 Agriculture Act, and 
a brief history of the development and 
present significance of the farmers’, land- 
lords’ and workers’ organizations. There ts 
an assessment of the political power of 
agriculture and, in conclusion, a rather 
philosophical discussion of agriculture and 
the public interest. 
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Perhaps the most fascinating chapter of 


the book is that which concerns the growth 
of the National Farmers’ Union to power 
and influence. The work of Sir James Turner 
(now Lord Netherthorpe) and of the farmer 
General Secretary, installed at the same time, 
is emphasized; and rightly so, since it was 
the forcefulness and acumen of this team, 
no less than the pressure of post-war events, 
which conferred on farmers united power 
and influence which they had not previously 
enjoyed. Sir James has left the seat of power, 
but the procedural and behavioural pattern 
which he established for farmers endures 

The other bodies—the marketing boards, 
landowners, workers and the county 
competently and 
dealt with. They are, however, 
have had comparatively little 
direct influence on agricultural policy. It is 
surprising to find the weakness of the farm 
workers’ unions attributed more to political 
dissensions rather than to the simpler and 
very generally accepted reason, namely, the 
structural weakness of a union concerned 
with the employees of small, scattered and 
diverse business units 


committees are ade- 
quately 


shown to 


ACKNOWLEDGMENT 


Almost as an aside, the book includes a 
chapter on the use made of the powers of 
supervision and dispossession of inefficient 
farmers, acquired by the Government as a 
war-time measure and given up in 1958. 
Throughout the chapter there seems to be 
mild surprise that greater use was not made 
of this ‘weapon’, and one cannot escape the 
feeling that the authors have failed to 
appreciate fully the fundamental and socially 
and politically important fact that for most 
farmers the farm is home as well as business 

The final chapter, “Agriculture and the 
Public Interest’ is discursive and not parti- 
cularly conclusive. But perhaps this could 
not have been otherwise, since the topic has 
acquired so many imponderable 
political and even sentimental elements. 

In total, this book is eminently readable 
and is the result of voluminous and pains- 
taking It makes good use of 
original sources of information, both written 
and oral, and is well documented. It will be 
of great value to present and future students 
of the economic, social and political history 
of farming. 


social, 


research. 


H. 7. Williams 
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AS OLD AS CROP SPRAYING 


it is more 
economical to use 
Bordeaux and Burgundy 
mixtures 


HAVE YOU TRIED? 


The ‘instant’ method of preparing Bordeaux mixture 
directly in the spray tank for medium or 
high volume applications through conventional 
types of boom sprayers.* 


DID YOU KNOW? 


Potash-Burgundy (a Burgundy mixture made with 
Potassium carbonate instead of washing soda) 
can be applied in ultra low volume (4 gallons or 

less per acre) through aircraft.* 


* For further particulars write: 
COPPER SULPHATE (SALES) LTD. 
| Great Cumberland Place - London - WI 

Telephone - AMBassador 3843 
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BOOK 


AGRICULTURE 
HORTICULTURE 
ANIMAL HUSBANDRY 
and 
VETERINARY SCIENCE 
Catalogues sent on request 


* 

L IWIe S Tontift 
ewis S Scientific 
Lending Library 

ANNUAL SUBSCRIPTION (Town or Country) 
from £2 Ss. Od. 
Prospectus sent on request 
The Library includes all recent and 


Standard Works on Agriculture, 
Botany and Allied Subjects 


* 
H. K. LEWIS & Co. Ltd. 
136 GOWER STREET, LONDON, W.C.1 
Telephone: EUSton4282 











OFFICIAL APPOINTMENTS 





UNIVERSITY OF NEW ENGLAND 
Armidale, New South Wales 


SENIOR LABORATORY TECHNICIAN 
— LABORATORY TECHNICIAN 


Applications are invited for a position of Senior 
Laboratory Technician—Laboratory Technician 
in the Department of Agronomy in the Faculty of 
Rural Science. 

One position is available and duties will include 
either (a) assisting with the laboratory work of the 
Department and attending experimental plants 
growing under controlled environmental conditions, 
or (b) assisting with field and glasshouse experi- 
ments with pastures and crops, depending on the 
appointment made. 


The commencing wage will be fixed according to 
qualifications and experience, up to £A26 Ils. 6d. 
per week for males, and £A22 13s. 6d. for females 
for Laboratory Technicians, and up to £430 8s. 6d. 
per week for Senior Laboratory Technicians. Four 
weeks annual leave; liberal sick leave and long 
service leave. Passages will be arranged and removal 
expenses paid to a maximum of £4200. 


Applications should be forwarded to reach the 
undersigned not later than 29th June, 1962, while 
overseas applicants should forward their applica- 
tions to The Secretary, The Association of 
Universities of the British Commonwealth, 
Marlborough House, Pail Mall, London, S.W.1., 
by the same date. In the case of overseas applicants 
an additional copy should be forwarded to the 
undersigned. Applications should give full parti- 
culars of qualifications and experience, together 
with the names of two referees. 


ARMIDALE. N.S.W. 
AUSTRALIA. 


T. C. LAMBLE 
Registrar. 
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Chief Agricultural Adviser BRITISH BASIC SLAG LTO., 
RAC House, Lansdowne Road, Croydon, CROydon 2122 
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“Studies made by University agricultural economists, with no axes to grind and no ulterior 
motive in singing the praises of particular farm practices, are showing that additional ex- 
penditure on fertilizers usually yields a higher return than spending money in any other 
direction on the farm." FARMING FOR PROFITS by Keith Dexter & Derek Barber (Penguin Books) 
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